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FOREWORD

This report I's the result of a project whose goal was to develop
guidance materialls- pertaining to shelter organization and management, and
to present these materials in a form that would make them maximally useful
to civil defense personnel and others interested in the subject of sheiter
management,

In brief, the study was conducted in the following menner. The
data-gsthering phase of the study consisted of a survey of the literature
both directly and indirectly related to shelter management. |In addition,
extensi{ve data-gathering trips were made In the first few months of the
study, during which shelters in five states and the District of Columbia
were visited. The analytic phase of the study involved a systematic
examination of. the: nature of the shelter system. The analysis began with
the consideratiom of the goals of a fallout sheiter, which are the physical
survival and mental weli-being of the protected population. The general
requirements for meeting these goals were specified. A further subdivision
was made of the operations and activities that had to be carried out to
satisfy the general requirements. Next, the specific tasks that made up
each activity or operation were specified, For example, some of the tasks
assoclated with the activity of feeding are: preparing food, distributing
food, disposal and clean-up, etc. |In the guldance preparation phase a
format for the presentation of guidance materials was developed, based
upon the analysis of the shelter system, The information collected in
the literature review and in field trips were analyzed and converted into
management guidelines which are Information items or action recommendations
pertaining to shelter organization and management, A first draft of the
guidance material was reviewed by project consultants whose helpful comments
and suggestions were reflected in the final version of this report.

The first stage of a program for developing management guidance materials

must necessarily produce more generalized types of guidelines. The Guide to
Shelter Organization and Management Is largely a first-stage product. How-

ever, it does point to a critical requirement of the next stage--the system-
atic consideration of shelter types, and the development or modification

of guidance materials for the major types or type combinations of fallout
shelters,

There are several factors inherent in the nature of existing fallout
shelters and the current fallout shelter program that make it exceedingly
difficult to create a single handbook that adequately covers all aspects of
shelter organization and management for all likely users.

The first of these factors is shelter type. Although, analytically
speaking, all fallout shelters have the same functions (radiological protec-
tion, meeting basic human needs, etc,), the specific procedures that underly
shelter organization and operation vary significantly for different types
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of shelters. A core shelter on several floors of a high=-rise building is
quite a different system than a single space underground shelter; so is
a 100-person shelter compared to a 5,000-~person shelter. Occupancy of a
shelter by its daytime versus night time population is another drematic

difference with great implications for shelter management. It was Impossible
within the scope of this project to systematically consider these and other
shelter variables in the actual development of management guidelines. In

a number of places in the document, where shelter type appeared to the
analyst to be a crucial consideration, recommendations for several types of
shelters were made, but this was not done on a regular basis.

A second factor that affects the for.i and content of this document are
the limitations in the data base. At the time thls study was initiated,
there were a number of aspects of shelter organization and management that
had received scanty, if any, attention in the published literature. During
the course of this project, many products of the active 0ffice of Civil
Defense shelter research program dealing with the previously neglected areas
were pubiished. The results of recent OCD sponsored research have been
included in the present guide, to the extent that time permitted. ‘'However,
some of the more recent products that bear directly on Issues of shelter
management could not be evaluated in time for inclusion In the gulidance
materials.

Just as the authors of this report attempted to ''stay on top'' of the
available literature, they similarly attempted to remain aware of 0CD
standards and policies., The advances in the national shelter program have
led to changes in standards and policies within the time span of the present
project. We have not ignored any such changes, but it proved Impossible to
give some of the latest modifications the consideration they deserve. A
case In point Is the carbohydrate (hard candy) supplement. This addition
to the survival rations has a number of implications for shelter management,
but the lack of time and data precluded intensive exploration of the problem.

The multi-purpose nature of the Guide to Shelter Organization and
Management Is the final factor whose impact upon the guidance materials
must be mentioned. The Guide Is designed to serve as (1) a reference work,
(2) a training aid, and (3) an ald to shelter managers in the event of a
nuclear emergency. Normally each goal s best achlieved by a somewhat differ-
ent format, style and body of content. However, it was felt by the project
staff that there was sufficient commonality in the subject matter and suffic-
lent need for broadly applicable shelter management guidelines to justify

a merger of the goals In a single end-product. The goal that was most affected

by this decision was the third one, in-shelter use in an emergency. The body
of the document is not organized for rapid use by a manager in a disaster
situation. To compensate for thls, Appendix A, "A Checklist of Management
Responsibilities,' and Appendix B, 'A Review of Shelter Requirements.'' were
added to the Guide. The former is a temporaily ordered list of basic steps
in organizing and operating a shelter. The latter is a brief review of the
scope of the shelter manager's responsibilities that, in an emergency, can
serve as an introduction to the Guide to Shelter Organization and Management.
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Purpose, Scope, and Use

Purpose, Scope, and Use of the |
Guide to Shelter Management and Organization

Purpose of the guide

The Shelter Organization and Management Guide has three major purposes.
Firstly, it 1s a summary of current knowledge for administrative, operations,
and research personnel on the subject of shelter organization and management.
Secondly, it is an informational aid to both trained and untrained shelter
managers in an emergency slituation. Thlrdly, it can be incorporated into
the formal course materials in trainlng shelter managere, and other civil
defense personnel. :

Scope of the guide

The guide is limited to the organization and management of a community
fallout shelter. It does not describe equipment operation and maintenance,
use of monitoring instruments, or other technical details. Other documents
avallable to the shelter manager deal with these subjects. :

With few exceptions, the guide does not present detaliled solutions
to problems, even those dealing with organization and management., Specific
solutions depend upon the existing conditions and avallable resources of
the individual shelter, The guide contains general recommendations that
frequently will have to be adapted to meet the needs of a partlcular
shelter.

The emphasis in the Organization and Management Guide is on the in-
shelter period=--that is, from the time of attack warning to the time when
radiation levels are low enough as to no longer necessitate further stay
In shelter., However, there are many additional management functions that
must be carried out prior to attack warning, and also during recovery opera=
tions after the attack. These additional responsibilities are described
in Part Vi of the guide,

Use of the guide by the shelter manager

The guide is designed to be useful to the shelter manager in a variety
of ways., Some of the intended uses are described below:

1. Guide for the untrained manager: An untrained person,'in using
this document should first read Appendix A and Appendix B, This

will Inform him of the immediate steps that must be taken to
set the shelter in operation. In addition, this will provide
him with a brief orientation to his responsibilities as shelter
manager.
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Purpose, Scope and Use

Checklist of management responsibilities: 1In the event of an
enemy attack, the manager may want to use the guide to check

his actions, to ensure that he has not overlocked an important

step In organizing and managing his facility. For this purpose,

he should use Appendix A, ""A Checklist of Management Responsi=
bilitles,'" which itemizes the duties of a shelter manager according
to thelr relative importance and the time they should be carried
out.

Solution of in-shelter problems: During the shelter stay, if

a problem occurs, the manager should refer to the appropriate
chapter of this document for guidance. In so doing, he should
consider only those recommendations that apply to his type of
shelter. For example, in a shelter in which everyone will sleep
on the floor, guidelines about tiered bunks are obviously
irralevant,

In=shelter planning: Frequently, the manager may want to consult
the guide, not to solve a specific problem, but to review his
duties for the immediate or longer range future. He will also
want to use the guide in planning and in organizing the necessary

shelter groups and activities, The guide contains sample schedules,

and organization charts that should prove helpful in shelter
planning, The samples are not meant to be adopted uncritically
by the manager. They are typical examples and must be modified
to fit the conditions of the individual shelter,

Pre-attack uses: The guide should be of assistance to the manager

prior to an attack. It can be used as a textbook in training
shelter managers, either in a formal training course or on an in=
dividual seif-instructional basis, Secondly, the guide contains

a chapter that describes the manager's many important duties in
establishing and maintaining the operational readiness of his
facility, before any emergency. In addition, the guide may prove
of value to the shelter planner or manager in developing a shelter
operational plan that combines organization and management recom
mendations with operational guidelines in a detailed plan for

the organization and operation of a specific shelter,

Guide to post-shelter duties: Finally, there are guidelines in

the document that apply to the period in which the population
begins to emerge from shelter. The recommendations in this
chapter are less specific than in the others because the nature
and extent of the shelter manager's post-shelter responsibilities
will depend, in large measure, upon the recovery plans adopted by
individual communities,
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Role of Shelter Manager

The Role of the Shelter Manager

The importance of the shelter manager

In the event of thermonuclear war, the responsibility for the safety
and well- being of our protected population will rest, In large measure,
upon those cltizens who bear the title shelter manager. It is their
vital task to provide leadership, in the shelter, Without such leadership
the goals of physical survival and mental well-being of our population

_wlll be difficult to achieve,

The Importance of leadership to survival has been amply demonstrated
by contemporary and historical experlences of human groups under stress.
Studies of civillan populations and military units in wartime, studies
of the effects of natural disasters, investigations of isolated and confined
military units, all lend support to the conviction that leadership contri-
butes significantly to the ability of groups to withstand stressful physical
and social pressures. Experimental studies of groups confined in shelters
for extended periods of up to two weeks also clearly indicate that competent
leadership is a necessary ingredient for the successful achievement of group
goals,

. There is a reason to believe that should war come, the shelter manager
will represent, as did previous leaders in previous disasters, the key to
survival for an important segment of the population,

Responsibilities of the shelter manager

The responsibilities of a shelter manager are complex, difficult, and
In some ways without precedence in our society. Some of the problems that
a shelter manager will likely face, may never have been experienced before.
Other probiems, while not unique in themselves, may occur In shelter on a
scale previously unknown, The following list of shelter manager responsibi-
litles should convey some idea of the complexity of the job. It should be
noted that many of the shelter operations and activities described among
the responsibilities will not be carried out directly by the shelter manager,
but rather, by members of the management staff or by the shelterees them-
selves. However, the shelter manager retains the ultimate responsibility
for all the plans that are made in shelter, all the decisions that are
reached and implemented, and all the operations that are carried out, re-
gardless of who actually does the work.
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Role of Shelter Manager

Outline of Shelter Manager Responsibilities

Pre-Shelter Responsibilities

A,

Responsible for establishing the operational readiness of shelter

. Determine sheiter requirements
. Procure necessary equipment and supplies

. Develop plans and procedures

1

2

3

L. Recruit management staff

5. Communicate with staff and potential shelterees
6

. Coordinate with governmental and other agencies

Responsible for maintaining operational readiness of shelter

1. Check equipment and supplies

2. Review and evaluate procedures and plans

3. Train and exercise personnel

L4, Determine new or modified shelter requirements
5

. Communicate necessary information to staff and potential
shelterees

6. Coordinate with governmental and other agencies

In-Shelter Responsibilities

A.

Responsible for protection and safety of shelterees

1. Maximize avallable protection against fallout radiation

2. Maximize avallable protection against other weapon effects

3. Provide protection against .In-shelter fires and other hazards
to life

Responsible for satisfying basic survival needs

. Provide a livable atmospheric environment
Provide food and water
Provide medical care and sanitation

W N e

Provide facilities for sleeping
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Role of Shelter Manager

C. Responsible for organizing and maintaining the shelter &s a_society

I. Provide for the organization of personnel and activitles
2. Maintain law and order

3. Maintain moral standards

N

. Provide communications with shelterees and with the outside
world

D. Responsible for the adjustment of the population to shelter 1iving

1. Maintain shelteree motivation and morale

2. Provide religious activities

3. Provide recreational and social activitles

L4, Provide educational activities related to In-shelter adjustment

E. Responsible for preparation of population for recovery and reconstructlion

}. Provide training and orientation related to post-shelter survival
and adjustment

F. Emergencies

1. Apply the resources of the shelter to combating in-shelter
emergencies

2. Make command decisions pertaining to emergency missions or
relocation of shelterees

i1l, Post-Shelter Responsibilities

A. Responsible for safety and well~being of the population as long
as shelter |s used as a base for recovery operations.

B. Additional responsibilities as specified in community recovery
plans

Jhe shelter manager as leader and manager

The title, ''shelter manager,' is a shorter, more convenient way of saying
“shelter leader and manager,' which Is, In fact, what the head of a shelter
must be. '

Leadership can be thought of as the ability to assume responsibility for
the over-all direction of a group, to perceive the goals of the group, to
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Role of Shelter Manager

make decisions as to how these goals can be achieved, and by exercising
authority (giving orders) plus, by personal example, to affect the behavior
of others in such a manner that the goals are met,

Management calls for the akllity to determine what the resources of the
group are, to plan and organize the efficient aliocation and utilization of
both the human and non-human resources, and by maintaining control over the
resulting organizat fon, to ensure that the goals of the group are reached.

Although both leadership and management strive toward the same end=~the
accomplishment of group goals--each has a different emphasis. Leadership
stresses the motivation of group members, while management lays emphasis

upon the organization and control of resources. B8oth functions are essential.

This doaes not mean, however, that at all times, and in all shelters, the
manager should strive for a fifty-fifty balance between the leadership and
management aspects of his job. At certain times in shelter, the manager
must be a bold, direct leader, at the expense of his administrative dutles.
At other times, the reverse might hoid true. For some types uf shelters,
notably the very large ones, the management responsibilities of the manager
will assume greater Importance throughout the shelter stay than it would

in other shelters,

Some general principles of shelter leadership and management, are des-

cribed in Chapter 12, ''Shelter Command.'' The specific steps that the manager

must take in carrying out his leadership and management responsiblilities
are listed In Appendix A, '"Checklist of Management Responsibilities.'

Factors affecting leadership and management

No two shelter managers may expect to meet exactly the same conditions.
Consequently, the demands upon leadership and management will vary consider-
ably for different shelters.

One variable Is that of the spatial characteristics of the shelter
itself. Some shelters cover more than one floor, thus creating additional
problems for assuming command and establishing an organization, The size
of the shelter will affect the ease with which control and organization
functions can be sat in motion. Whether the sheiter is filled to its capa-
city or whether only a relatively small group has been able to get there
will have similar consequences,

If ample warning has been given, a different situation can be expected

than if attack has already occurred, The physical and emotional condition of

the population, in the event of post-attack shelter entry, will require a
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Role of Shelter Manager

different course of leadership and organization than that for a group
which has not sustained a large number of physical injuries and emotional
traumas,

The time of day in which the attack comes and the amount of time, if
any, before the blast occurs will also have an effect on shelter leadership.

None of the possible problems mentioned in this section is Insurmouni=
able. Disaster evidence consistently shows that where competent leadership
and management are promptly introduced, most individuals prove to be capable
of orderly and rational behavior.
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Characteristics of Fallout -

Characteristics of Fallout Radiation

When a nuclear explosion occurs close to the ground, tons of earth
and -debris are vaporized and sucked up Into the mushroom cloud. As these
particles cool, they condense and solidify. Radioactive materials are en-
trapped or collected on the surface of these particles which cause them to
emit radiation,

Time and place of fallout

For a single detonation, It is estimated that one-half of the fallout
will drop back to earth within twelve hours after the blast; the remainder,
which 1s finer, will come down more slowly. The descent will depend upon
particle size, wind speed and directlon, precipitation, and other atmospheric
conditions,

Generally, fallout will unevenly cover an elongated area extending
downwind from the burst. The earliest fallout may not arrive until thirty
minutes after blast, and it may take up to twenty-four hours before severe
contaniination will reach areas well downwind.

Appearance of fallout

Most fallout looks and behaves |ike dust, although in heavily contamin-
ated areas, it may have the appearance of sand. It can be blown by wind
and will drift around corners much as any household dust,

Types of radlation

Three types of radiation are glven off by radiocactive fallout: alpha
particles, beta particles, and gamma rays. Alpha and beta particles are
stopped by very light shielding, including clothing and skin. They are not
as serious a threat to man as gamma radiation, unless material containing
them is taken into the body through the mouth or nose, a situation that can
generally be prevented in-shelter by decontamination techniques,

Gamma rays can pass through matter, damaging or destroying living cells.
However, it does nut make the thing or person it strikes radioactive.

Decay of radioactivity

Radioactivity diminishes or decays at a specific rate through a natural
process which cannot be altered. This decay rate is expressed by the term,
"half-1life," which means that half of the radioactivity is lost within a

13




Characteristics of Fallout -

specific period of time ranging from seconds to years. For example, iodine
131, with a half-life of eight days, loses one-half of its radiocactivity in
this time, and half again of the remaining activity in the succeeding eight
days, and so on. The radiation hazard will decrease rapidly at first because
early fallout contains many radioisotopes with short half-1ives,

Procedures for estimating rate of decay‘

In ordef to estimate the rate of decrease In radiocactivity, the follow-
ing principle, know as the 7/10 rule, may be used. Provided that fallout
is complete, the total intensity of fallout radiation will decrease ten
times for every sevenfold increase in time after the nuclear blast. For
example, if all fallout has accumulated and if the radiation dose rate is
1000 roentgens2 per hour (1000 r/hr) one hour after blast, it will decrease
to 100 r/hr seven hours after the explosion. In 49 hours, approximately
two days after the blast, the rate wili be 10 r/hr and in two weeks or
343 hours, the rate will be reduced to | r/hr. This rule is accurate to
within 25 per cent up to two weeks. After this point in time, it is less
reliable,

If the duration of the shelter stay must be estimated in the absence
of radiological monitoring instruments, the manager should be conservative
and Initially estimate a two-week period.

IGlasstone, s. (Ed.) The effects of nuclear weapons. Washington, D. C.:
Department of Defense, April 1962,

2A roentgen is the unit of measure which expresses the intensity of radiation,
It is used to express (1) total accumulated radiation exposure, or (2) when
combined with a time factor, the rate at which radiation is given off by
fallout (usually roentgens per hour).
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Effects of Radiation

Effects of Radiation

Radiation sickness ls the result of accumulated exposure to radiation.
All efforts should he made to prevent radiation exposure from external
sources, or from ingestion or inhalation of material contaminated with
radioactive particles. Any degree of radiation sickness occurring in the
sheiter will be detrimental to shelter effectiveness.

Non-contagious nature of radiation

It must be emphasized that radiation and radiation sickness are not
contagious, Because radiation Is emitted by radiocactive particles, once
these sources of radioactivity, are removed or shielded, the threat of
further exposure is removed or reduced accordingly. The radliation sickness
which Is the result of exposure accumulated before the removal of the
radiation can in no way be transferred or caught by other shel terees.

Cumulative effects of radiation

The effects of radiation vary from barely detectable symptoms to death.
These effects depend upon (1) the totel roentgen dose absorbed by the body,
(2) the part of the body exposed to the dosage, and (3) the time interval
over which the dosage Is accumulated. For example, an acute dosage (received
in less than three days) of 600 roentgens over the whole body will probably
result in death for 90 per cent of the population, while the same dosage
over a year's time will cause no serious illness. In short, the degree of
radiation sickness will depend upon the total amount of exposure and time
period over which exposure took place.

Radiation Sickness

Difficulty of diagnosis

It will be very difficult to diagnose radiation sickness for two reasons:
(1) the transiency of initial symptoms, and (2) similarity of these symptoms
to other ilinesses and emotional reactions. It will also be very difficult
to determine the severity of the case because of the similarity amgng symp-
toms resulting from moderate and severe doses. Even medical personnel may
not be able to determine in the first week who has received a fatal dosa,
for symptoms may be the same for those who survive as for those who will dle,




Effects of Radiation

Symptoms and effects of radiation sickness

Accumulated dose of 0-200 roentgens:. No obvious effects will be ex-
perienced for at least 50 per cent of the populativn in this range, Mild

nausea and vomiting within the first twenty-four hours and minimal incapaci=-
tation for no more than two days may occur in people who have received 150=
200 roentgens. However, nausea and vomiting will probably cease as soon as
the stomach Is emptied If the victim does not eat immediately.

Accumulated dose of 200-1000 roentgens. Persons receiving such a dose
will suffer damage to the blood forming system. The consequences of this
damage will range from minor iliness for those who have received a relatively
low dosage to probable death for those in the upper dose ranges. A difference
of oplinion exists concerning the amount of radiation exposure which will be
needed to kill 50 per cent of the population (expressed as LD-50, lethal dose
causing 50 per cent fatalities as the MDL, median lethal dose). Some experts
set the LD~50 dosage ?t about 450 roentgens, while others set it as high as
600- to 700 roentgens,

Persons in the 200 to 1000 roentgen exposure range will create maximum
patient load and will require treatment for a considerable length of time.
However, the shelter manager may not be faced with the main task of caring
for any victims of radiation sickness, because a latent period of several
days to a few weeks exists between the anset of inftial symptoms and the
appearance of the secondary but more severe effects. |If the shelter will
be used as a base of operations in the post-shelter recovery phase, radia-
tion sickness may constitute a major medical problem during that time.

The time between exposure and the appearance of symptoms depends upon
the total dose received. Generally, the earlier the onset of the symptoms,
the higher the exposure has been. The first symptoms of nausea, vomiting,
and weakness may occur within eight to twelve hours after a dose of about
200 roentgens has been received,

The secondary symptoms will include malaise and fatigue, fever, diarrhea,
bleeding, convulsions, loss of hair, and secondary infections. Those patients
who survive may require care and treatment for periods ranging from several
weeks to several months.

Accumulated dose of 1000-5000 roentgens. Although the symptoms are

similar to the ones described for the lower exposure ranges, the onset is

lJoint Committee on Atomic Energy. Hearings before the special subcommittee
on radiation of the Joint Committee on Atomic Energy, Congress of the United
States. First session on biological and environmental effects of nuclear
war, Washington, D. C.: Government Printing Office, 1959, page 269.
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Effects of Radliation

more rapid and severe, and death will probably occur within a few weeks,
Because the main damage is to the gastrointestinal system, these cases
may create a sanitation problem due to severe diarrhea and vomiting.

Accumulated dose of over 5000 roentgens, Because the symptoms will
be hyperacute within minutes, most of these cases will not get to a shelter.
Such a large dose of radiation will directly damage the central nervous
system, As a result, convulsions, coma, and death can be expected within
hours.

Complications of radiation sickness

Because radiation damages or destroys the living cells, the normal
body mechanisms that fight infection are disabled. Consequently, persons
suffering from radiation sickness will have difficulty fighting infections
from lllnesses or Injuries.

Long-term effects

Although possible long-term effects (such as sterility, leukemla, cata=-
racts, and shortened 1ife-span) may result from exposure to radiation,
these possibilities should not be a principal determining factor when making
emergency decisions during a nuclear war.

Emergency exposure to radiation

For personnel engaged in emergency activities during and after the
shelter stay, the total exposure should be kept below 200 roentgens durlng
the first month of operation. Additional exposures should be less than
25 roentgens a week for the next five months.

Treatment of symptoms of radiation sickness

Little else beyond symptomatic treatment of radiation sicknass will
be possible under shelter conditions.

Present Federally stocked medical supplies will be of little help in
treating symptoms of radiation sickness; however, If other supplies are
available, it should be remembered that the first symptoms are generally
short In duration. Consequently, medical supplies, unless extremely plenti-
ful, should be reserved for those symptoms which will begin after the latent
period. :
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Basis for Protective Actions.

The Basis for Protective Actions

Protection factor

The degree of protection against radiation which a fallout shelter
provides Is called protection factor. It Is a ratio based on the radiation
dose that an unprotected person would receive, as -compared to the dose he
would receive in a shelter: '

P.F. = Radiation Dose in_the Absence of a 8helter

Radiation Dose Within a Shelter

For example, if the radlation dose is 10,000 réentgens in the absence of a
shelter and the radiation dose inside a shelter is 100 roentgens, the pro-
tection factor of that shelter is 100,

Eight categorles of protection factors have been used in the designation
of shelter protection. They are as follows:

Cateqory Protection Factor

Over 1000
500~1000
250-499
150~249
100~ 149
70-99
Lo-69
0-39

- Nw U o~y o

Protection factor categories are useful as a basis for shelter planning.
However, in the occupancy many conditions can affect the protection factor
of a shelter. These will be discussed in the rest of the chapter,

The Federal government is presently stocking shelters rated two through
eight. Within a §ingle OCD marked facility there may be shelter spaces of
varying categories from two to eight., Local civil defense control centers
should have information on the protection factor and the number of spaces
per shelter for each marked shelter in its area, The shelter manager should
be familiar with this information for his facility.
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Basis for Protective Actions-

Basic Types of Protection

Protection from radiation is based on three factors: barrier ot
physical shielding, distance or geometric shielding, and time.

Barrier or physical shielding

Gamma rays are emitted In all directions from an individua) piece of
fallout. Thése rays can travel many feet through air and can be most effec-
tively reduced in intensity by placing enough mass between the source of
radioactivity and the person being protected to absorb or stop all or part
of the rays, |f the barrier Is not sufficient to absorb all rays, radiation
may pass through the barrier in the same direction or be scattered in other
directions, To provide complete protection from scattered radiation, a
person must be completely surrounded by shielding.

Generally, the denser the shielding material, the greater the protection
that Is offered. For example, twenty inches of concrete will provide shielding
equivalent to thirty inches of earth. This amount of shielding gives a pro~
tection factor close to 1000, However, the actual protection factor depends
also upon the consideration of other factors listed next.

Distance and geometric shielding

Another type of protection is provided by distance or geometric
shielding. A person will receive less expsoure from fallout twenty feet
away than five feet away., Shelterees should be placed in an area most
distant (both horizontally and vertically) from the surrounding sources of
radiation, Likely areas include the core of bulldings, In basements
some distance from sources of radiation on roofs, building set backs,
courtyards, or the surrounding ground.

Time

The knowledge of the rate of decay, which has already been discussed,
can be used in protective actions, For instance, it is possible to Isolate
areas of high contamination knowing that after a calculable period of time,
the area will be safe to approach due to the decay rate,

Time and distance shielding are related in terms of distance from the
blast. The further away the blast, the longer it will be in time until
fallout arrives, and the greater the radioactive decay will be,
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Protective Actions Against Fallout

Protective Actions Against Fallout

The procedures to protect shelterees from radicactive fallout involve
two aims: (1) to provide enough barrier and geometric shielding to keep
radiation from damaging the shelters, and (2) to keep fallout particles
from drifting into shelter areas, ,

The problem of fallout protection may be considerably complicated by
the possibility of a close detonation, The effects from a blast wave can
create problems which have direct implications for the protective actions
to be made for radiological defense, For Instance, certain measures against
radiation can become dangerous hazards under blast effects (see page 38 and 40,
"Structural Protection''), For example, hastlily constructed shielding against
radiation may become flying missiles under blast,

in selecting protective procedures, management must consider (1) the
probability of a close detonatiun with the resulting blast effects, and (2)
the probable time when fallout will arrive., Management must then decide
which protective actions to take, and when to take them, such as: when to
release shelterees from blast positions, when to put up structural materials,
or when to send crews outside to strengthen the external protection,

The procedures below ares only examples of possible protective actions.
For maximum protection, an operational plan and pre-stocked materials
should be available for each shelter,

Procedures for Fallout Protection Prior to Blast and Fallout

Examples of procedures external to the shelter

To provide added protection for exposed parts of the shelter, the
emergency team should pile earth or sand (loose or in bags) against windows,
doors, and other openings (NOT THE VENTILATION OUTLETS).

A1l workers should be instructed concerning what to do (areas to cover
with earth, parts to shore up) and what materials to use, Constant super=
vision should be given to see that ventilation outlets are not accidently
covered or buried under earth, and that all weak spots are repaired or
reinforced,
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Protective Actions Against Fallout

Limitations of external procedures

Protective procedures outside the shelter should be undertaken only
when the following three conditions are met:

I. Either trained personnel or knowledgeable personnel
under a trained supervisor are available to perform
the actions with speed and effectiveness.

2, There is little or no probability of blast during the
time the crew would be outside the protection of the
shelter,

3. Actions taken can actually increase the protection of the
shelter. For instance, in the middle of the city, It is
unlikely that any protective actions can be taken to improve
the external protection, unless special materials and equip~
ment have been pre-stocked for such use,

Examples of procedures in-shelter

Those openings which have been strengthened on the outside with earth
or sand may be strengthened on the inside wi‘h the same materials,

Elevator shafts can be blogked by stopping elevators on the floor
above the shelter.

Limitations of In-shelter procedures

Inside the shelter, few procedures can be taken before blast has
occurred, or all danger of blast has passed. Because most actions Involve
stacking up additional radiation shielding, these materials (such as
concrete blocks or boxes of supplies) are subject to rapid and unpredictable
movement.’

Personnel

If a shelter contains a safety team which is pre-trained in emergency
repair and protective action procedures, they should be assigned to augment
shelter protection utilizing all available means. However, if & fully-
manned team is not present in the shelter, volunteers may supplement the
team under the supervision of trained managers.

If no pre-trained personnel are available, a team may be formed con-
sisting of engineers, maintenance personnel, and skilled workers. However,
an untrained team should be used outside the shelter only after the blast
has occurred or after all danger of blast has passed.
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Protective Actlions Against Fallout

All workers should be instructed concerning what to do and what material
to use. All workers ctrengthening the external shelter must return to the
shelter as soon as work is completed or fallout is reported, either by the
shelter entrance or through an emergency opening.

Inside the shelter, pre-trained personnel should supervise as many
shelterees as can be used effectively to augment internal protection, This
type of work will help to alleviate or prevent adverse psychological re-
actions to disaster by making people feel they can help themselves,

Procedures for Fallout Protection After Blast and Prior to Fallout

Before the arrival of fallout, there will be approximately a half hour
to several hours to prepare and augment shelter radiation protection (de-
pending upon shelter location in relation to the blast, winds, and weather).

Examples of procedures external to the shelter

If blast damage to the shelter has accurred, procedures for damage
assessment and repair should be followed to close up any exposed or weakened
shelter areas.

In addition, ali available shielding materials, such as earth, sand,
concrete blocks, rocks, or any dense materials, should be piled against all
out5ide openings or exposed walls, except ventilation outlets.

A radiation monltor should be stationed at the shelter entrance to
determine when fallout begins to arrive.

Caution: When fallout commences, the team should be sent in immediately,
unless emergency repalrs must be made and can be completed within a few
minutes.

Procedures In-shelter

Shielding. Inside the shelter, shelterees should be directed to shield
doors, windows, and other exposed areas with sandbags or earth, 1f sandbags
or earth are not available, any material which Is dense can be used; for ex-
ample, bookcases with books on shelves, file cabinets, and heavy equipment.
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Protective Actions Against Fallout

In the absence of any other shielding materlal, shelter supplies may be
stacked up for protection, with the following caution. Because areas which
require additional protection may be exposed to contamination, it would be
wise not to use supplies which might be needed during the first several
days of the shelter stay. For instance, the density of containers of food
and water supplies piled against a window opening may help to increase
radiation protection; however, these supplies should be used last if the
arca becomes contaminated.

Personnel
The tasks above will involve the use of the same personnel as those

described in the previous section.

Location of personnel after arrival of fallout

The amount of protection offered by the shelter structure will vary at
different points within the shelter. To maximize shelteree protection, man=
agement should locate personnel in the areas offering the greatest protection.:
These areas will be determined by radiological monitoring (page 25),

The shelter should be surveyed to find the safest areas for shelterees,
that is, areas with dose rates below two roentgens per hour (2 r/hr)., |f
feasible, the manager should move all persons into these areas until the
radiation has been lowered by decay or until other areas are declared safe
by monitors., This period could last as long as twenty=four to forty=-eight
hours,

1f areas do not have uniform dose rateé, and the rates are above 2 r/hr
throughout the shelter, the areas with the lowest dose rates should be
occupied,

If radiolngical readings cannot be made, shelterees shouid be located
in areas in the center of basement shelters or next to walls which are at
least three feet underground, in order to take advantage of barrier and
geometric shielding. 1In a tall bullding, the population may be located In
the center core, at least two stories below the roof, ledges, roofs of
other buildings, or annexes, and two stories above the ground level, as well
as in basement areas completely underground,

If shelterees must be near unshielded windows, protection may be reduced
five to ten times. These areas should be monitored frequently to make sure
that no radiation har ‘ollected on the ledges. If monitoring instruments
are not available, it may be advisable for shelterees near windows to sit
below the height of the ledges.
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Protective Actions Against Fallout

If tack of space prohibits locating the entire shelter population into
areas offering the highest protection, management should rotate personne! to
distribute exposure evenly if there is a differente of 10 r in exposure
between areas., |In general, a manager should consider providing the best
protection for pregnant women, children, and all who will serve on emergency
missions.
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Monitoring

Monitoring

The activity of monitoring serves several functions in the shalter.
The monitors should provide the shelter manager with information which can
enable him to make the wisest declsions concerning shelteree protection.
This information supports such decisions as: (1) locating the safest areas,
(2) estimating exit time, and (3) deciding on evacuation or emergency
missions. In addition, this activity will reassure the shelterees that
something tangible is beiny done to protect them. Finally, it will provide
tasks for shelterees which will be viewed as important activities.

Management responsibility in setting up a monitoring program

The shelter manager must have enough information and training about
radiological monitoring to anticipate the following fuur problems:

|. Who to go to for a specific radiological Job.

2. What to expect,

3. How to interpret information received from the monitoring team,
L

. What declsions are appropriate under any conditions, such as:
when to close the shelter, where to locate shelterees for max-
imum protection; who, what, and when to decontaminate; and
when to leave the shelter.

Monitoring information needed for management decisions

In the Handbook for Radiological Monitors (0ffice of Civil Defense,
April 1963), monitoring operations are described in detall. In general,
the shelter manager needs the following basic information:

Arrival of fallout, The monitor should report to the manager when
fallout begins to descend.

Measurable radiation in shelter. |If radiation becomes measurable

within the shelter, a survey of the shelter should be made to find the
best shielded area; This information should be immediately relayed to
the shelter manager, who will decide if and where to move shelterees.

Emergency information. |If the dose rate in shelter reaches or exceeds
ten roentgens per hour or If the dose accumulates to 75 r within any two-

day period, the monitor should report immediately to the manager, 'since this

indicates that the maximum allowable dosage may be reached if no remedial
action is taken, remedial actions include trying to locate personnel in

safer areas, building up added protection, or finding better shel ter areas
elsewhere, if possible. |t is recommended that general radiological
readings be confirmed with the local control center before action is taken

whenever possible.
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Monitoring

Monitoring equipment

Since the human secnses cannot detect the presence of radiation, radio=-

logical instruments must be used to determine the current rate and accumulated

amount of radlation at a given location. Specific information on what
radiological equipment is belng stocked by 0CD can be found in Appendix C,
UL ist of Stocked and Recommended Supplies.'

In general, two types of instruments (ratemeters and dosimeters) will
be found in each kit, A ratemeter can be used to indicete how much radiation
is being received by the instrument, measured in roentgens per hour, and
will Indicate the amount of radiation penetrating the shelter.

A dosimeter, which is analogous to an automoblle mileage indicator, can
be used to show the accumulated amount of radiatlon exposure in roentgens
for the time that it has been In operation. It can be used to determine
the amount of radiation accumulated by personnel within the shelter or teams
on emergency missions,

Each Instrument should be checked for operability before use.

Monlitoring procedures

Frequent readings in several areas of the shelter should be made. The
frequency will depend upon the previous rate of radiation; that is, the
higher the rate, the more closely the area should be monitored,

All shelter openings, particularly door and window areas, should be
checked. If the filter or the intake for a forced ventilation system are
near occupled areas, they should also be monitored regularly, If contamina-
tion is noted, people should be moved as far from these areas as possible.

A record of cumulative group exposure from dosimeter readings, should
be kept as well as special dose records for those on authorized emergency
missions, These records will assist the manager in deciding who can leave
the shelter, for what reasons, and when,

Monitoring personnel

The duties of the monitor are to: (1) determine when fallout begins
to arrive, (2) recommend when to close the shelter door, (3) indicate what
persons and areas need to be decontaminated, and (4) show where to place
personnel for maximum protection.
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Monitoring

Sufficient people must be either pre-trained or recruited in shelter
and trained on the job to assure radiological Information at all times. in
a small shelter, two monitors may be adequate, but in a large shelter
(particularly one with more than one room or area), more monitors will be
needed.

Detection of fallout without monitoring equipment

In the event that a shelter does not have an operable 0CD radiological
monitoring kit, the following guidelines may help to determine the arrival
of fallout. In the daytime, elither a white plate or white cloth may be
placed in an exposed area outside the shelter door, Fallout will be clearly
visible on it. |If it is nighttime, a flashlight beam will [lluminate
fallout as It descends, These are at best poor procedures and should be
considered only in the absence of alternative detection methods. Without
operable equipment, or without an external communication capability, the
shelter manager will have no way to detect radiation rates, As a result,
it will probably be advisable to prepere for a shelter stay of two weeks,
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Calculating Exit Time

Calculating Exit Time

The external radiation level should be periodically assessed to
determine: (1) an estimated length of stay in the shelter, (2) the advisa-
bility of emergency trips, (3) the earliest time that the sheiter can safely
be opened for a brief period of time,

Factors to be considered in calculating exit time

Depending on the urgency of shelter exit, the manager must weigh the
following factors carefully before deciding to allow one or more shelterees
to leave the shelter:

|. Outside radiation level, calculated from instrument readings,
décay charts, or confirmed by external communications from
local control centers or higher 0CD sources.

2. Average or specific cumulative dose of the shelterees, deter=
mined from dosimeter readings.

3. Urgency of exit versus delay of exit until radiation decays
further; e.g., shelter manager may allow a trip for water
earlier than for food.

4, Allowable dose, determined from the following table and with
consideration of the above points.

5. Caution: Assess time conservatively, Among the instructions
given to those on an emergency mission is the length of time
they may remain outside the shelter. The time estimate should
contain a considerable safety factor to accommodate inaccuracy
in measurement or unexpected problems. Thus, If indications
are that a team may remain outside for 30 minutes, they should

" be told to return in 15 minutes. Because exposure will con-
tinue even after a shelter occupancy phase of the emergency,
all efforts should be made to keep the total dose of the in-
shelter phase below 100 roentgens,

Information needed to estimate exit time

Periodic.readings of external radiation should be taken if the shelter
has a remote reading capability. Caution: Where external rates are high,
no one should go outside to monitor. In addition, outside readings should
be confirmed by communications from the control center or from official
0CD radio. Once the outside rate is determined for a given location and
a given time after the explosion, this rate may be used for later calcula-
tions so long as no further fallout comes down and the only change is from
decay.
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Calculating Exit Time

Monitoring for misslons

Radiological support should be available for emergency operations. Be-
fore undertaking a missirn, monitors should determine that the conditions
predicted by control center actually prevail. The monitor assigned to the
mission should take frequent dosimeter readings to advise the leader of the
mission concerning necessary radlologncal protec.tive measures and when the
team must return to the shelter.

The following table indicates general limits of activities for ranges
of fallout Intensity,

Table |.
Suggested Limits for Shelter Exit

If intensity has
fallen to;
(in r/hr) Recommendations

Less than 0.5 No special precautions necessary, except to sleep In
- the shelter,

0.5 to 2 Outdoor activity (up to a few hours per day) tolerable
for essential purposes. Eating, sleeping and all other
activities should be conducted in the best available
shelter,

2 to 10 Very short periods (less than an hour per day) of out=-
door activity are tolerable for the most essential pur~
poses. Shelter occupants should rotate outdoor tasks
to minimize total doses. Rescue, repair, communication,
and exerclse may safely take place in less than optimum
shelter,

10 to 100 Time outside of shelter should be held to a few minutes
and limited to those few activities that cannot be post-
poned for at least one more day. Insofar as possible,
all people should stay put in the best available shelter
no matter how uncomfortable.

Greater than 100 Outdoor activity of more than a few minutes may result
in sickness or death. The only occasions which might
call for moving are: (1) Risk death or serious injury
in present shelter from fire, collapse, thirst, etc.,
and (2) present shelter is greatly inadequate=-might
result in fatality--and better shelter is only a few
minutes away,
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becontamination

Decontamination

To prevent or reduce exposure to radiation, personnel must have radio-
active particles removed from their skin, hair, and clothing. The shelter,

food, and water must be kept free from radioactive particles and radioactive

dust.

Decontamination can reduce radioactive contamination to a harmless level -

by one of the following methods:

1. Remove fallout from locations where it constitutes a hazard
to an area where it will cause little or no harm,

2. Reduce the amount of radistion by covering it.

3. Isolate the contamination until time and weathering can make
It safe to remove.

Most decontamination procedures can be carried out without special
facilities unless monitors Indicate a special problem,

Personnel Decontamination

To reassure and allay fears of the shelterees, everyone should be
monitored upon shelter entry if fallout has begun to fall, and appropriate
decontamination measures taken if necessary,

Decontamination materials

Generally, combs and brushes may be used relatively effectively to
remove radiocactive particles from personnel and their clothing.

Some shelters may have more elaborate faclilities, such as showers,and
soap. In such cases, personnel decontamination will be more efficient;
however, a large supply of water must be available as well as a system for
disposing of the contaminated water,

Procedures for personnel decontamination

Brush off shoes, shake or brush clothing before or at entrance of
shelter area, Try to avoid creating radioactive dust.
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Decontamination

Brush, wipe thoroughly, or wash contaminated portions of the skin and
halr. -

Remonitor clothing and body until decontamination is completed.

Area Decontamination

There may be considerable esxposure to radiation when attempting to
decontaminate a large area. Therefore, unless the area is Immediately
hazardous to shelterees or unless it is needed for shelter space, it is
preferable to isolate the area by roping or boarding it off, untll decay
reduces the danger of radiation.

Materials for decontamination

Methods for decontamination of the shelter and external areas (whether
adjoining or outside the shelter) should be determined by the type of surface
to be decontaminated and the availability of materials. Particles can be
removed from surfaces by use of vacuum cleaners, brooms, brushes, shovels,
water hoses, and similar cleaning equipment. In addition, protective equip=
ment, Including respirators, is advised for decontamination personnel. |If
this equipment is not avallable, improvisations should be made,

Procedures for area decontamination

Teams should conduct decontamination on information received from the
radiological monitor conecerning type, severity, and extent of contamination.

Apply decontamination from the highest point and continue downward.
If water is used, the waste water must be disposed of carefully, Remove
all portable items to a special decontamination room in shelter or to a
designated area If outside the shelter,

Brushing can remove loose contaminated dust on porous and non=porous
surfaces. Vacuuming may be effective in picking up loose particies in
places where the dust created by the vacuum will not create a problem,

Water may be used on non-porous surfaces such as metal, plastic, or
paint. A hose will allow crews to decontaminate from a distance of fifteen
to twenty feet. They should, however, avoid being splashed by contaminated
water,
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Decontamination

Detergents must be applied to non-porous surfaces with a rubbing action.
Because this is not generally effective on long-standing contamination and
requires contact with surfaces, It Is a less desirable method,

A decontaminated area should be checked by monitors to see that decon-
tamination is complete. Safe areas and routes should be reported to the
shelter manager and control centers and the places marked in some way.

Food and Water Decontamination

Ingestion of food and water contaminated with radicactive particles can
result In damage to vital organs. By observing several precautions and pro-
cedures, this hazard may largely be avoided.

The food and water stored in the shelter should be properly packaged
to prevent contamination; however, any supplies brought into the shelter
after fallout has begun to accumulate, should be monitored for radioactive
contamination and necessary decontamination performed. Once radiocactive
particles are removed, food and water will be safe to consume,

Procedures to decontaminate food

The following actions should be taken in handling ¢ontaminated foods:
1. Boiling or cooking will NOT remove contamlination.
2, Before opening containers, wash or dust them off,

3. Mash, scrub, and peel fresh fruits and vegatables in such
a way that hands or utensils do not recontaminate the food.

L. Dust or brush food that has smooth surface; then wash If
possible,

5. Scrape, separate or cut away contaminated surfaces.

6. Absorbent foods, which are not in dustproof wrappers, cannot
be completely decontaminated although washing and scrapping
may provide some decontamination, |f they are non-perishable,
such food can be stored until radiocactivity has decayed.

Procedures to decontaminate water

Similarly, the following precautions should render contaminated water
drinkable:

l. Boiling or chloripation will NOT remove contamination.

2. WVater may be filtered through paper towels or several layers
of fine cloth,
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Decontamination

Contamination may be allowed to settie and the water siphoned,
or decanted.

A handful of clay soil may be mixed in a gallon of water and
allowed to settle a day before siphoning or decanting.

Water can be distilled. However, this requires the use of
heat and equipment which may raise shelter temperature.

After decontamination, water must be purified, For these
procedures.sec Chapter 7, 'Water,'
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CHAPTER 3

OTHER WEAPON EFFECTS
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Blast Protection

Blast Protection

The blast from a nuclear explosion results in a shock wave, over=-
pressure, wind, and earth tremors. It releases 50 per cent of a nuclear
weapon's energy and accounts for the high amount of devastation. While
fallout shelters are not generally considered to offer protection against
blast, many do in fact, supply minimal coverage against its hazards. The
survival of a shelter from blast effects will depend upon distance from the
point of detonation, size of the weapon, design of the shelter, height of
blast, and a combination of other factors. {In many cases, the building
which houses a shelter may be damaged, but the shelter will remain intact,
In other cases, damage will be limited to flying glass and debrls.

Shelter managers should be aware that a fallout shelter will probably
offer some degree of blast protection. (|t should be the responsibility
of the manager to increase this protection for a shelter, its equipment,
and its personnel by whatever means possible within his capabilities. With=
out initial protective actions against blast, the shelter may not be operative.
If the shelter or its equipment is damaged, it may become vulnerable to
fallout or may lack the facilities and equipment necessary for survival,

Characteristics of Blast

Immediately after a nuclear explosion, a wave of hot, compressed air
will move outward from the fireball at a little faster than the speed of
sound or 1150 feet per second. In sixty seconds after a one-megaton detona-
tion, the blast front will be some three miles ahead of the fireball. The
effects of blast are devastating within a limited radius. The renge of
effects depends largely upon the size of the weapon and the type of detona=
tfon. Blast damage from an air detonation may be 30 to 4O per cent greater
than a surface detonation because the blast wave from an air detonation will
travel through less atmosphere and encounter fewer obstructions which can
attenuate its force before hitting the target.

The blast wave or shock front, accompanied by devastating winds blowing
away from the blast, will envelop and squeeze any object in its path with
pressures in excess of normal atmospheric pressure. The wind veloclities
for a nuclear explosion will be in excess of 1500 miles per hour near ground
zero but will diminish repidly with distance,

At a point when over-pressures and wind speed decrease to normal, &
suction effect will be caused by air rushing in to fill the vacuum created
by the fireball. Pressures will drop to below normal and winds will blow
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Blast Protection

toward the detonation. Although pressure will quickly return to normal,
winds may continue for some time. The combined squeezing and suction effects
form the blast wave, Although it will pass In & matter of seconds, its
combined effects are capable of doing tremendous damage in that time.

Effects of Blast

Damage to property

Damage to property will probably vary according to many factors, such
as: size of weapons, distance from burst point, and type of object hit
(material, construction, and shape). Buildings may buckle, blow apart,
or sustain lighter .degrees of damage depending upon these factors.

Certain types of structures can resist blast better than others, partic-
ularly those made of reinforced concrete, those with specially constructed
blast features such as blast tunnels, rounded exteriors, underground shelters
covered by earth sloped away from the structure, and similar engineering
considerations. Buildings with breakable windows and doors usually survive
better than other non-blast proof shelters, because pressure can be equalized
through the openings.

Even when a building housing a shelter Is destroyed, the shelter itself
may remain Intact and provide some blast protection for inhabitants, |In
addition, the shelter may offer radiation protection with few or no repairs.

Damage to personnel

~ Four types of blast phenomena can cause Injury to personnel. They are
injuries from over-pressure, flying missiles, physical displacement, and
ground shock. The table on the following page indicates the hazard and
the type of Injuries which it produces.

Protective Actions Against Blast

To maximize protection of a fallout shelter, procedures should be
developed: (1) to augment structural protection against blast, wherever
possible, (2) to protect equipment from effects of shock and displacement,
and (3) to locate personnel in the safest areas and positions.
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Table 11,
Blast Hazards

Blast Protection

Type of Hazards

injury to Personnel

I. Primary--Over-pressure and
their reflections

2. Secondary--Penetrating and
non-penetrating missiles
caused by blast pressures,
winds, and gravity. Glass

ous since it will fragment
pressure

ment or being thrown throu
the air by shock and winds

thermal phenomena

will be particularly hazard-

at less than one psi of over-

3. Jertiary-~Physical displace-

L, Miscellaneous~~Ground shock,
dust, blast assoclated with

Rupture of eardrums, internal
hemorrhages, and damaged internal
organs '

Injury from debris at high speeds,
such as penetrating wounds, broken
bones, and brulses

Skull fractures, broken necks, and
bones from persons being hurled
through space and against other
objects

inhalation and suffocation, shock,
atc,

*
It Is more difficult to displace a prone person. than one standing

or sitting,

Structural protection for fallout shelters

The shelter manager should be aware of certain problems Inherent in

makeshift preparations against blast.

In shelters which are above ground,

in building cores, or in large basement areas, it may be difficult to close

off the shelter area. Because the
structured barriers and barricades
flying missiles, it is recommended

force of the blast can turn hastily con-
within the shelter area into dangerous
that no makeshift or free-standing blast

protection be built. For the same reason, makeshift construction to improve

radiation protection should not be
passed.
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Blast Protection

Certain types of protective actions, however, may give added blast
protection without creating potential hazards, The following steps may be
undertaken upon shelter entry:

1. Barriers, such as an earthenwork or sandbag walls, can be
thrown up outside and in front of the shelter openings, as
described under the section ''Protective Actions,' in
Chapter 2,

2. In underground shelters, earth should be sloped away from
the shelter structure wherever possible.

3. Inside the shelter, sandbags and earth may be piled against
those shelter openings also protected on the outside to absorb
some of the shock; however, it must be remembered that under
sufficient pressure, sandbags can also become missiles,

4, The windows should be opened completely to avoid flying glass.
Casement windows can be rolled out completely, and all other
windows opened as much as possible to reduce the hazard. A
solid door should be closed,

5. Warning: Do not count on drapes or venetian blinds to stop
flying glass as they will probably be cut to ribbons by the
glass, In addition, the blinds may become flying missiles.
The same drapes and blinds, however, may provide some pro-
tection against thermal effects,

Structural protection in a blast shelter

‘For shelters which can be called blast or reinforced shelters, the
following additional procedures are necessary to take advantage of augmented
capabilities against blast. Such a shelter, usually of reinforced concrete,
is equipped with blast doors and valves, which can keep the blast front
from entering the shelter,

|. Blast doors and valves must be ciosed whenever one of the
following occurs: (1) blast is Imminent, (2) a great flash
is seen, (3) the shelter is filled to its overload capacity,
or (4) fallout has begun to descend.

2. After the flash from the detonation, there may be time to
close the shelter door and valves if action is instantane-
ous because the blast wave travels at the speed of sound,
or approximately one mile every five seconds.

3. For maximum efficiency, one shelteree should be assigned
to close one shelter opening, valve, and door, Each person
must understand his .specific task and be instructed to report
to the appropriate supervisor as soon as the task is completed
or whenever difficulty is incurred in completing it.
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Blast Protection

L. Personnel should stand by their assigned location as long
as a blast is imminent in order to act quickly.

Equipment protection

All shelters contain some equipment or supplies that can be damaged or
cause damage to the shelter, due to blast., To prevent equipment and supplies
from becoming missile hazards, they should be placed out of the line of
blast. That is, they should be placed away from doors, windows or other
openings through which blast may enter.

The following actions should be initlated to avoid damage or destruc-
tion to air filters, ventilation systems, auxiliary generators, or other
equ ipment:

l. Shut down shelter ventilation and close ventilation ports.
2. If shelter has a periscope, retract it.

3. Stack sandbags around unmovable equipment, such as the generator,
to buffer the shock,

Population location

The shelter manager must evaluate the arrangement and structure of
his shelter to determine the safest place to locate the shelterees to
protect them from blast effects. Shelterees should be grouped in the part
of the building which Is most structurally sound, away from doors, windows,
and breakable objects~-until blast is over.

Shelterees should be located away from the direct line of blast. Because
of the variety of blast effects, this may be difficult to do. The manager
must weigh the probable dangers of the potential blast hazards (see Table 11),
Because there will be no makeshift way to protect against over-pressure,
actions should be concentrated on the prevention of flying debris or physical
displacement, :

The following are several steps which may guide the manager:
1. Avoid areas opposite shelter openings of all kinds,

2, In a shelter above ground, the shelterees should be grouped
near, but not against walls, away from but not opposite
doors, windows, or other openings,
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Blast Protection

3. In a shelter underground, the safest location to avold being
hit by flylng debris and being trapped by the collapse of the
structure, would be against the walls, but away from shelter
openings.

L, If materials, such as mattresses, plywood, etc., are in the
shelter, the shelter manager can show shelterees how to con-
struct a simple lean-to under or behind which persons may re-
ceive some protection from falling plaster and rapidly moving
objects.

5. Above ground, seat shelterees in a series of double rows, back-
to~back, to provide mutual bracing. They should be told to close
their eyes (or at least not look at the flash) and hold their
hands over their ears.

6. Because the blast wave travels about a mile every five seconds,
or eleven miles in a minute, the shelterees should remain in
position aven after the first heat and 1ight wave have passed,

Responsibilities of the manager

Until the danger of blast has passed, the shelter manager can use the
time spent waiting for the blast to drill his staff and instruct shelterees
in protective action. The shelterees should also be informed and reassured
about the protection which the shelter offers and the effects of blast.

The manager should continue talking up to and during the blast, if possible,
to reduce fear, particularly if the lights go off.

Before the shelterees are released from the blast position, the manager
should begin to organize the shelter as follows:

1, Tell shelterees to be prepared to resume this position at any
time.

2, Assign them to tasks which must be performed to prepare the
shelter for fallout,

3. Begin grouping and organization procedures.

Initial Radiation

The characteristics of initial radiation will not be considered here.
If a person is within the range of a fatal dose from Initial radiation, the
blast and thermal effects would be so destructive that survival would probably
be impossible except In an underground blast shelter. Such a shelter would
also offer some protection agalinst initial radiation.
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Thermal Effects

Thermal Effects

Characteristics of Thermal Effects

Thermal radiation may extend beyond the range of blast effects under
some conditions and can produce more casualties than all other nuclear weapons
effects except fallout. A combination of ultraviolet, visible, and infra~
red rays travel from the fireball in a straight line at the speed of light
(or almost instantaneously). Within one minute from detonation, two thermal
pulses are released. For a one-megaton weapon, the first pulse lasts 1/10
of a second, gives off one per cent of ail the thermal radiation, and causes
skin burns and eye damage to those facing the blast. The second pulse,
lasting about ten seconds, glves off 99 per cent of the thermal radiation.
An alr burst can set fires up to ten mlles, cause burns up to twelve miles,
and eye damages at even greater distances. A surface burst can ignite fires

up to six miles and cause burns to approximately eight miles. A five megaton

air burst can cause fires up to 20 miles from point of detonation, a ten
megaton air burst up to 27 miles, while the equivalent surface burst will
extend 12 and 16 miles respectively,

Thermal radiation Is attenuated or lessened as it spreads -¢ut over an
ever-increasing area and as it moves through air, Some climatic conditions,
like smoke or fog, will also attenuate thermal radiation by scattering it.
When thermal rays strike an object, they may be reflected, scattered, ab-
sorbed, or may pass through. The amount of radiation absorbed depends upon
the nature and color of the material being hit, Thermal effects can be
reflected by white or light material and absorbed by dark or black materials,
They will pass through glass or transparent matter, but will be shielded by
solid opaque objects.

Effects of Thermal Radiation

The effects of thermal radiation, which are important to note here, are
burns and fires. The high temperature of thermal radiation can burn the skin
and damage the eyes of exposed personnel, and scorch, char, and even ignite
combustible substances 1ike wood, fabrics, paper, and grass. Since thermal
radiation continues for several seconds (depending on weapon size), shelterees
should be able to escape some of the effects if they take cover instantly
upon seeing the Initial flash or feeling the first heat wave.

Personnel injuries

Burn injuries directly caused by thermal radiation are called ''flash
burns.!" These burns geneérally occur an areas of exposed skin, such as the
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Thermal Effects

face, arms, hands, and legs. Because most thermal radiation travels in a
straight line from the fireball, only areas directly exposed to the flash
are affected. These burns are usually less extensive and less deep than
flame burns, which may be caused indirectly when thermal radiation lIgnites
buildings or clothing. However, the healing of all burns may be complicated

by radiation exposure, which tends to lower the body's resistance to infection.

Another thermal effect is flash blindness or temporary loss of visual
acuity from the extreme brightness of the flash., Although those persons
who look directly at the flash may receive permanent damage, most persons
will see an indirect flash and will be likely to suffer only temporary
damage, lasting from a few seconds to a few days. For those exposed, the
effects of eye damage will be worse if the flash occurs during the night.

Property damage

Fires which may result either from direct or indirect effects of a
nuciear detonation will cause heavy property damage. Direct thermal radia=
tion may produce temperatures high enough to ignite combustible materials,
or indirectly, fires may be started from overturned stoves, furnaces, broken
fuel lines, or short circuits.

Protective Actions

Because thermal radiation may be attenuated by solid or opaque material,
closed fallout shelters will offer considerable protection against flash
burns. To Insure prote¢tion, closed doors and covered windows will be
necessary, although the latter may create a potential fire hazard if drapes
or blinds are used. Shelterees should be prepared to pull them down and
extinguish the blaze as soon as the blast wave has passed.

Personnel protection

Personnel should be located away from and opposite from doors and win=
dows. While any opaque object will give some protection from thermal rays,
this object should not be a potentially dangerous blast hazard.

Since white fabrics or materials reflect thermal radiation, a white
blanket over the body should offer good protection, Wool and other heavy
fabrics give better protection than cotton or light fabrics, and two layers
of clothing are quite effective against flash burns.
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Thermal Effects

There is very little protection against eye injury except to_avoid
looking directly at the fireball., It may, in fact, be best to shield eyes
and head with one's arms before the flash, If possible.

Fire protection

The primary way to protect against fires started by thermal radiation
is to reduce the number of prohable fires and to put them out as soon as
they are started. Fires, started either by direct or secondary thermal
:f§7cts. should be fought between the time of blast and the arrival of
allout,

Ordinary fire prevention techniques to be applied both pre=shelter
and upon entry, Include eliminating trash from around shelters, avoiding
flammable items, and shutting off electricity and gas if there Is danger
to the lines. Fire extinguishers should be stocked in the shelter and a
fire watch maintained, Detalls concerning fire suppression and other causes
of fires will be discussed in the !''Safety'' chapter.

Mass Fires

Causes of mass fires

Fires which burn out of control may spread into a mass fire. The spread
of the fire depends upon several factors, including the number of points at
which fires will originate, the character of the surrounding area (combusti-
bility and distance between bulldings), terrain, and weather. One type of
mass fire is a firestorm, which originates from many separate, but simultane-
ous fires. The superheated air from these fires Is sufficient to create
strong alr currents which, in turn, reach wind strength and blow toward the
fireball from all directions. This spreads a mass of flames within its
radius.

Protective actions against mass fires

in the event of a mass fire, the shelterees will face several probliems:
carbon monoxide, superheated air, and extremely high temperatures, Unless
the shelter has the capability of being sealed for a minimum of several hours,
the shelter may have to be evacuated if a mass fire seems llikely to envelop
the area.
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Thermal Effects

For those shelters with adequate protection against fire, the ventila=-
tion must be shut down and the air intake closed, unless it is located at
a safe distance from the fire. {tdeally, a shelter should be able to be
sealed for approximately twenty-four hours; however, this time span will
necessitate a special closed-ventilation system, which would supply oxygen,
remove carbon dioxide and othar harmful gasaes, and control temperature.

In mass flre, carbon monoxide is a most dangerous problem because it
builds up quickly and hits without warning, Even after several hours,
smouldering rubble may hold high toxic gases, as well as excessively high
heat. The air at the intake should be tested periodically with whatever
Instruments are available to determine when the ventilation should be
started and the shelter opened,
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Management Responsibilities

Management Responsibilities for Safety and Repair

This chapter deals with the protection of the shelter and its inhabi~
tants against potential damage and ‘destruction frum such hazards as fire,
flooding, and structural damage.

Certain basic management decisions must be made in conjunction with
safaty operations in & shelter. These are:

1. Can the protective or corrective actions be taken in time
to provide or to maintain the integrity of the shelter
against fallout?

‘2, |If this cannot be done, should the shelterees be relocated
or should the actions be continued with the reallzation
that some of the shelterees may recalve high doses of
radiation?

3., What Information should shelterees be glven and what
Instructions issued so that they can help or, at least,
not hinder the necessary operations?

Saveral potential problems may add to the difficulty In assessing
damage to the shelter, These include: overcrowding, confusion after
a detonation, powaer and light failure,

In many cases, risks of high radiation must be evaluated against
other, more immediately dangerous situations. The manager will have
to evaluate such crises on the basis of maximum survival benefits for

the most people,

ko




b T

Fire Prevention and Control -

Fire Prevention and Control

A fire in or around a fallout shelter can pose an extremely serious
threat to tha habitability of that shelter. The goal of fire safety,
therefore, Is to prevent fires from starting in the shelter and to extinguish
all fires, both in-shelter and within the structure housing the shelter,
in addition, wherever feasible, all threatening fires external to the shelter
and its building should also be fought.

Effects of fire in shelter

Flres can &ffect a shelter in many ways. Flames can damage and destroy
the shelter or its equipment and cause death or injury to its inhabltants. The
effects of smoke, toxic fumes, end depletion of oxygen may range from res-
plratory discomfort to suffocation. Also, certain chemical fire extinguishing
agents may increase the toxic conditions., In addition to these effects,
management may face a serious problem of loss of control over shelterees
in the event of fire, Panic, which can cause needless damage, injury, or
death must be prevented,

Causes of fire

For the purposes of fire prevention, the fire problem can be divided
into several typest (i) fires originated either directlv or indirectly
by the nuclear weapon (See Chapter 3, pages 43 to 46), or (2) in-shelter
fires caused by shelteree carelessness, faulty or Improperly used equipment
and the 1ike.

Weapon-caused fires must be extinguished immediately after blast and
before the arrival .of fallout. It is conceivable that fires will occur
in three places: (1) inside the shelter, (2) inside the building housing
the sheiter, and (3) outside both the shelter and the building which
houses it. The main fire-fighting efforts should be directed at the first
two types of fire, and the third only If there is time, equipment, and
manpower.

The seriousness of the situation will depend upon: (1) how many fires
there are to extinguish, (2) what kind of fire-fighting equipment is avail-
able, and (3) how many people there are to fight the fires. It will be
very difficult for menagement to know when to abandon the shelter rather
than fight fires, Decisions may have to be based on observations, and, if
possible, outside communications.
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Fire Prevention and Control-

The second type of fire problem, or those fires which originate from h
hazards within the shelter, may be caused by any of the following: i

1. Smoking by shelterees. ,

. Candles or emergency torches,

. Heating elements.

. Over-heated motors or sparks from machinery.

. Ftammable elements, such as fuels or special volatile supplies.

N Ut £ w N

. Spontaneous combustion of supplies or debris left In or around
the shelter,

In order to discover all the other possible sources of fires, the ghelter
must be examined for additional hazards by a fire team or members of the
management staff,

Prevention and Detection

Management procedures

As soon after shelter entry as feasible, management should ‘instruct
shelterees in the rules for fire prevention and control that will apply
In the shelter. The reasons for these rules should be presented, and it
should be stressed that a violation of fire rules is a serious shelter
offense.

The second step should he an Inspection of the shelter to locate flre
hazards, such as old papers and olly rags, and to dispose of them.

A general flre watch should be established to observe -all possible
sources of fire, Although such instruments as smoke detectors and heat
sensors are avallable, they are expensive and will seldom be found in a
shelter. Therefore, a fire watch is the most practical approach for fire
detection. A fire watch consists of a number of shelterees, who may or
may not be part of the fire team, depending upon shelter size, These persons
will be assigned regular fire monitoring shifts and will inspect and patro!
all parts of a given area, The number of people on fire watch depends !
upon the size and configuration of ths shelter, but at least one person
should be on this watch at all times, Whenever feasible, a periodic in-
spection should be made for fires outside the shelter area.

Monitoring procedures

The following should be inspected routinely for fire hazards:
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1. Exposed shelter wiring: Inspect to see that none is faulty.

2. Shelter machinery: Inspect equipment to see that it is not
overheating or sparking and that it is free from grease or

oil film.

3. Oxygen contalners: Check to make sure that no leaks have
developed.

L, Volatile substances: Fuels, solvents, volatile cleaning
agents should be checked to insure that they are stored

properly in alr-tight containers,

5. General hougsekeeping: Control collection of fiammable
debris. :

In addition, the following measufes are applicable to the prevention
of the specific causes of fire listed above:

1. Smoking should be carefully controlled, and under certain
conditions, it should be prohibited., When smoking is per~
mitted, a specific location should be assigned away from
flammable materials and preferably near a ventilation ex-
haust, This area should contain sand pails for matches and
butts, and smokers stould be cautioned to observe smoking
rules at'all times.

2. Flammables, such as lighter fiuld, brought Iinto the shelter
by incoming shelterees should be turned into a central supply
area where necessary precautions can be taken for their
disposal or storage.

3. Shelter machinery should be monitored at all times that the
equipment is operating.

After a fire watch is organized, the emergency exits should be noted,
and shelterees drilled in evacuation procedures as soon as possible. Shel~
terees should also be asked to watch for, and to report, all potential
fire hazards.

Supression

Once a fire has been discovered, it must be extinguished as quickly
and safely as possible, and with the release of the least possible amount
of smoke and toxic gases. There are three ways to put out a fire: (1)
remove its fuel, (2) take away air, or (3) cool the burning material below
its combustion point,
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Fire Prevention and Control

Several steps should be taken almost simultaneously to fight the

fire:

1. The most appropriate fire-extinguishing materials available

should be directed against the blaze which will either cool
the burning material below its combustion point or suffocate

the fire,

2. All combustible material near the fire should be removed and
‘rendered non-combustible (wet down with water or covered with
non~flammable tarpaulins or sand) in order to remove the fire's"

fuel.

3. It must be decided whether or not to shut down ventilation
equipment until the fire .is extinguished. .If the fire is
extremely smoky or toxic, the ventilation system may have to
be kept on to prevent suffocation of shelterees; however, this
may create a draft which will fan the fire.

Material

The following table will indicate some common type$ of material which
may be avallable for putting out specific types of fire.

Table 11,

Common Fire-Fighting Materials

Type of Fire

Possible Extinguishing
Materials

Commants

Wood, paper,
cloth or
rubbish

0il, gas, or
grease

Electrical fires

Water, sand, earth, brooms,
blankets, etc., may be used
to suffocate the fire,

Sand or water in a fog or
fine spray.

Turn off electric current
before extinguishing.
Sand, dry chemicals, or,
as a last resort, water.

Water is likely to be essen~
tial for drinking purposes
and will probably not be
available for fire fighting,

Sand will be needed in large
quantities, although it is
difficult to use on lrregular
surfaces.

Brooms, thick coats, blankets,
rugs, particularly if dampened
can be used to smother small
fires,

A heavy stream of water may
spread the fire..

Until the power is turned off,

thare is the danger of electro-
cution if water is used. Also,
water will probably damage the

machinery. ‘
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Fire extinguishing equipment is not presently being stocked. However,

pails of sand or water placed in accessibly located stirrup~type water pumps,
and dry chemical fire extinguishers are recommended by 0CD. - {$me Appendix C,

"List of Stocked and Recommended Supplies.')

in shelters which have acquired fire extinguishers, the fire team must

" ba aware of: (1) the location and condition of the extinguishers, and (2)
their proper.use. In addition, most bulldings will have portable extingulishers,

which can be brought into the shelter to augment facilities. A procedure
to have portable extinguishers collected and brought into the shelter at
the alert should be part of the shelter operations plan. If not, persons
in shelter familiar with the location of the portable equipment should be
asked to plck up the extinguishers and return them to the shelter. The
extinguishers should be placed in strategic and accessible areas, near
equipment, smoking areas, and other sources of potential hazards. Instruc-
tions for the use of the equipment should be posted, and the fire team
trained in their operation by simulated use, if they are not already exper=-
ienced. In general, when using the extinguisher, the contents should be
directed at the base of the flames (forcing flames upwards).

Warning. Because certain types of extinguishers may be extremely
dangerous, they should not be used in a shelter area which has .limited
ventilation. Carbon dioxide extinguishers, carbon tetrachloride, and
chloromethane will emit toxic fumes. If no other extinguishers are avail-
able, however, a calculated risk will have to be taken with their use.

Special fire procedures

During a fire, a special effort should be made to protect shelter
exits and stairwells in the event that evacuation is necessary. |If smoke
and toxic gases become overwhelming, shelterees should be Instructed to
cover their noses with cloths and to crawl on hands and knees along the wall
to the exit.
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Flooding

Flooding

Causes and effects -

Major flooding of a shelter may occur: (1) if a large water main or
sewer is broken in or next to the shelter, or (2) if the shelter is located
below water level near a iarge body of water, such as a river, lake, or
reservoir which may break its banks. Minor flooding may be caused by broken
water pipes. The damage can range from a noticeable increase In shelter
discomfort because of floor or wall dampness, humidity, and mildew, to
inundation of the shelter,

Lontrol procedures

The procedures to control flooding are quite limited. First, an effort
should be made to shut off the water, either at the water meter in the
bullding or at the street shut-off valve. If the shelter is located below
water level, nothing can.be done to counter flooding short of diverting the
water flow, : ,

Untll the flow of water is stopped, the water can be pumped from the
buildine (if such equipment is available), swept, or bailed from the
shelter by a chain team. (The end persons should be rotated to avoid over=
exposure to radiation at the door.) If the water cannot be turned off,
sand bags may be used (1) outside the shelter to divert the flow of water
away from the shelter, or (2) inside the shelter to direct the flow of
water to a drain or to an outlet, :

A broken sewer line will create two additional problems: (1) a venti-
lation problem from sewer gases, and (2) a sanitation problem from polluted
water, Consequently, all efforts should be made to divert this water from
the shelter location. In an area around a broken sewer, all open flames
should be avoided because of the danger-of sewer gas.

The repair of minor pipe breaks will be discussed under ‘'Shelter Damage
and Repair,' page 59.
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Rescue

Rescue

The discussion of rescue is limited to self-extricating rescue, which
means the ability of the shelterees to get out of the shelter if exits are
blocked, or the rescue or thOse iLrapped wiililin Lo suBiie) aice as &
result of serious shelter damage.

Rescue Actions

Personnel

Rescue teams generally are composed of five to eight men., This team
should be trained in the use of ropes, knots, casualty handling, stretcher
lashing, breaking walls, tunnelling, shoripg and bracing. Rescue personnel
and equipment is essentially the same as for shelter repair operations,
This same team may also be used to carry out protective actions against
radiation. In a small shelter, the repair team may also function as the
rescue team. In a large shelter, however, several teams may be needed,
especially if the shelter has more than one area.

Procedures

After blast damage or structural failure, the rescue team should try
first to determine how many shelterees are missing, and second, to locate
these victims within the rubble or debris. They should look for protruding
limbs, or listen for cries or breathing.

Once a person is located, rescue must be done with great caution. The
following are some procedures and cautions involved in rescues:

1. Watch for further collapse (cracking nolses), hot wires, etc.

2. Smaller pleces of debris should be lifted off first. Heavy
dust may be a particular problem, and can even suffocate an

unconscious victim,

3. Larger debris is more hazardous to remove, since it can be
supporting other debris which may fall,

L. The last of the debris may be lifted off the trapped person by
leverage. Wrecking bars, jacks, or any make-shift lever may be
used; however, the load should be propped or shored carefully.
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Rescue

Rescue may be complicated by Fallout, which may be a major
factor in the management decision concerning the priority
of shelter rescue versus shelter repair. To maximize
shelteres protection, the shelter may have to be repaired
before persons are rescued.

It may be possible to use avallable exits, manholes, or
access to the adjoining bullding to help reach buried
victims.

The rescue team should have a knowledge of first aid.
If a medical team is available, however, they should
supply the medical assistance at the rescue site,

Emergency Escape or Extrlhaﬁon from the Shelter

Since an emergency evacuation could be necessary at almost any time
during the shelter stay, the repair or rescue team should do the following
to insure that exit is possible:

|.

2.

.3.

All exits and routes should be marked and shelterees should
be made familiar -with them.

These routes should be checked to see that they are accessible,
If an exit becomes jammed or blocked, it must be cleared or
an alternate found,

The procedure for emergency evacuation will be found on page 214,

57



e e

e S Cakashliacada St

T e

Shelter Repairs

Shelter Repairs

At any time during the shelter stay, repairs may be required for
continued habitability of the shelter. Immediately after a nuclear
detonation} a quick but thorough assessment of sheiter damage must be
made and repairs undertaken, if It has been determined that such repairs
can re-establish an adequate level.of fallout protection in the shelter,

Types of repairs

in order for the shelter to function safely, the repair team should
assess and report damage to the following: roof, walls, window and door
areas, utilities, large water tanks, and vital equipment. All weakened
structural members must be shored up where necessary. |f openings have

been created through which fallout can enter, they must be closed or covered
with any type of material available, After radiological monitors determine

which areas have reduced protection, management should attempt to relocate
people in other parts of the shelter. |If, however, the protection lis
lowered to the danger level and no alternate areas are avallable within

the shelter, the shelter may have to be abandoned and a close~by alternative

shelter sought,

The gas lines must be checked for leaks and fires, water and sewer
lines for breaks and flooding, and electric lines for short circuits, live
wires, and fires. Large reserve water tanks which may be ruptured should
be checked to avoid flooding and to minimize water loss. In addition, all
generators, ventilation machinery, and other necessary equipment should be
tested. It may still be possible to find repair parts near the shelter
before the arrival of fallout.

Protective Actions

After all damage reports have been made, the repair supervisor, In

concurrence with the manager, will assign priority and personnel to repairs.

Speed will be of the utmost urgency, because fallout can be expected within
thirty minutes of a close detonation.

Personnel

Within the shelter, manuals concerning shoring and repairs should be
used in case a pre~trained repair team is not available, Although a pre-
trained team would be invaluable, building maintenance men, construction
and bullding trade workers, engineers, technical personnel, and men with
military training may be recruited to form a repair team.
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Procedures for protective actions

As indicated previously, any openings through which fallout can penetrate
should be repaired and reinforced  in whatever manner possible,
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An example of the types of actions whlch can be taken are as follows:

7 Gas lipe leak. A gas line can be shut off.at the meter with a pipe
Qt or monkey wrench. Also, all stoves and furnaces should be shut off.

Electric line. All electrical wires should be considered hot. The
P electricity can be shut off at the master switch near the fuse box on the
p meter and all fuses can be unscrewed.

) Water pipes, Water may be turned off:at the metef. If @ pipe joint
CoR is damaged, several layers of insulation tape, aluminum foll, or other heavy
material may be wrapped around it and tled with wire,

— Repair_equipment

| .. At present, no tools have been stocked in faliout shalterérby the
. Federal Marking and Stocking Program; however, a 1ist of self-extricating
L. tools has been recommended as highly desirable by 0CD, This list included

the following: shovels, wrecking bars, hatchets, pliers, screwdrivers,
- wrenches, saws, and rope. Many types of equipment may be improvised:
1 boards, pipes, and rods may be used as levers; solid debris or rocks as
' fulcrums, etc. :
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Maintenance

Maintenance

Maintenance involves routine monitoring, detection of malfunction,
and repairs to the shelter structure (particularly parts which have re-
ceived prior emergency repairs) and equipment. After completion of the
repair work following weapons' damage, the repair team should be assigned
to regular shifts for shelter maintenance,

Using manuals attached to each piece of equipment, the repair crew
should conduct all necessary preventive maintenance on equipment in the
hopes that major malfunctions can be avoided. In the event of a serious
or potentlally serious maintenance or repair problem, the shelter manager
should be notified. '

Repairs should be made by people who are skilled in the handling of
the particular equipment in the shelter., {f trained people are unavailable,
minor maintenance may be carried out following the Instructions in the
charts or manuals accompanying each piece of equipment. Unauthorized
personnel should be kept from tinkering with the equipment.
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PROVIDING FOR BASIC
SHELTEREE NEEDS

TEMPERATURE AND ATMOSPHERE CONTROL

FOOD

WATER

SLEEP

SANITATION

MEDICAL CARE

POWER AND ILLUMINATION



CHAPTER b

ATMOSPHERE AND
TEMPERATURE CONTROL
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introduction
Temperature Requirements

Introduction

The maintenance of tolerable environmental conditions with respect
to temperature, humidity, and air constituents is one of the most important
factors for survival in shelters. In general, this can be accomplished
most readily and economically by natural or forced ventilation with outside
alr. Since the processes of natural ventilation are greatly influenced by
shelter configurations, nelghboring obstructions and changing air movement
conditions, forced ventilation is more generally applicable, In special
cases more sophlsticated methods may be used, such as cooling and dehumidi=
fication with well water or mechanical refrigeration in hot climates,

Temperature Requirements and Problems

Maintaining a tolerable effective temperature is a major requirement
for shelter hablitability. Effective temperature relates dry-bulb tempera=-
ture, humidity, and air movement to relative physiological comfort or
discomfort. Without air cooling equipment, the effective temperature may
be high bacause of many factors, such as number of shelterees, amount of
activity, the shelter structure, ground temperature, and air flow used
in ventilation,

The range of relative comforg extends from 68° to 78° F. effective
temperature. At approximately 85  F. effective temperature and above,
body temperatures may begin to rise., This occurs when the amount of body
heat produced exceeds the rate at which this heat can be lost to the environ-
ment. As a result, shelter survival can be seriously affected depending
upon the rate that the body temparatures increase and the length of time
that they remain high,

Although temperatures below 60° F. will progably cause extreme dlscom=-
fort, healthy persons can tolerate living in 50  temperatures, if they have
adequate clothing and food,

Causes of temperature extremes

The extent of effective temperature control will depend largely on
the temperature of the air being drawn into the shelter, the time of the

year, and the geographical location. In cold external! environments, low

shelter temperatures may occur, particularly in shelters which are above
ground level, Conversély, a hot, humid external climate may produce un-
bearable conditions within a fallout shelter,

There are several additional causes of high effective temperatures:
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Temperature Requirements

l. A sharp rise in effective temperature is likely to occur
soon after occupancy In a shelter filled to capacity because
of the body heat generated by sheliterees. The amount of heat
that each person gives off will depend upon how active he Is.
The greater the actlvity; the greater the amount of heat and
perspiration.

2. Heat may be generated by hot plates or heating units used to
prepare food or purlfy water, or from heat given off by
shelter machinery, such as a generator,

Effects of temperature extremes

The consequences which effective temperature will have 6n shelter
habitability are summarized Iin Table IV,

Table V.
The Effects of Temperature Extreaies

Below 50° F, _ Work Efficiency: Dexterity will. be .very poor.
Effective Temperature

Medical: Chilblains may appear as well as
other circulatory ailments, particularly
among the aged.

Psyrhological: Irritability, restiessness,
and listlessness may occur,

Comfort: Shelterees will be very uncomfort=-
able, even with heavy clothing.

Suppllies: There will be an increased need
for food and oxygen.

At 50° F Work Efficiency: Manual dexterity may be
Effective Temperature affected,

Medical: This is the lowest temperature accept-
able for continuous exposure with adequate food
and clothing.

At 68° - 72° F Comfort: This is the optimum temperature for
Effective Temperature habitability.

Sleep: Most people will be cool if blankets or
other covering are not available,
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Temperature Requlirements

Table 1V (Continued)

At 78° F.
Effective Temperature

At 80° F.
Effective Temperature

At 85° F.
Effective Temperature

(This 1s considered by the
Office of Civil Defense to
be the maximum tolerable
effective temperature for
prolonged exposures.)

At 88° F,
Effective Temperature

IS BT W TR UGS G G D L ML A — ——— — —— ——— ——

Comfort: Perspliration will increase shelter
humidity and discomfort.

Medical: This Is the threshold of perspiration.

Work Efficiency: Those performing physical
activity may suffer Increased accidents from
inattention and poor judgment., Those perform=
ing short or forced intellectual tasks will
show little effect; however, the quality of
sustained Intellectual performance will de-
cline because of decreased ability to concen-
trate.

Medical Problems: Medical problems will in-
crease, especially upper respiratory diseases
and heat rashes. The latter will be aggra=
vated because of inadequate bathing opportunity
and lack of clean clothes. There will be a
loss of sleep.

Comforts Mildew will appear on bedding and
clothing.

Psychological: Irritability and expressions
of aggression are likely to increase.

Work Effectiveness: Physical symptoms of
nausea, dizziness, abdominal and muscular
pains will effect work efficiency severely,

Medical Problems and Comfort: Increased
nausea and vomiting may severely strain
medical supplies and sanitation facilities,

Supplies: There will be substantial increase
in drinking water requirements.

Medical Problems: Heat prostration may occur
which can lead progressively to unconscious-
ness or death if the victim is not cooled.
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Temperature Requirements

Detection of temperature extremes

The Office of Civil Defense has recommended that a wet-bulb, dry=bulb
hygrometer be stocked to measure the tempersture and the amount of moisture

in the:air. From a table, measures can be converted into the effective
temperature of the shelter.

To determine high effective temperature when instruments are not
available, the body temperature of approximately ten per cent of the popula-
tion can be checked at half-hour intervals when high effective temperature
Is suspected., In a very large shelter, a check of two per cent of the
population may be 'adequate in any one shelter area. If body temperatures
rise about 2° F., above normal, remedial action should be taken. For accuracy,
temperatures should never be taken after physical exertion,

Conversely, because body temperatures may be lowered under extremes of
cold, the same technique may be used to determine extremes in cold.
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Atmospheric Components
Requirements

Requirements and Problems

of Atmospheric Components

A life-sustaining atmosphere must retain a relative balance of atmosphere
components. An excessive reduction of oxygen and an excessive Increase In

carbon dioxide must be prevented and all toxic or noxious components, such
.as carbon monoxide, kept to a minimum.

Oxygen-Carbon Dioxide Balance

Balance of oxygen and carbon dioxide

Air normally contains approximately 2| per cent oxygen by volume and

'0.02 to 0.04 per cent carbon dioxide. When oxygen drops below 14 per cent

by volume and/or carbon dioxide rises to two to four per cent, adverse
physiological symptoms will begin to occur. (See Table V.) However, even
In cases where the percentage of oxygen remains high, an excess of carbon
dioxide will have adverse effects. While extremes greater than this may be
tolerable for a very brief time, all studies indicate that a low oxygen to
high carbon dioxide ratio can be fatal or highly damaging over more than a
few hours. This problem will be particularly severe in a shelter designed
for mechanical ventilation In which the equipment has been shut down.

Causes of oxygen and carbon dioxide problems

The major problem here will be carbon dioxide. Unless there is adequate
fresh air exchange, carbon dioxide will tend to build to a maximum amount
that will depend upon the rate of fresh air exchange, and physiological
symptoms may result before the oxygen levels have dropped significantly,

The reasons for the carbon dioxide bulld-up are as follows:

I. Shelterees burn up the oxygen which they inhale and exhale
carbon dioxide and carbon monoxide. If fresh air exchange
is inadequate, oxygen will be used up faster than it is
replaced, and the amount of carbon dioxide will increase
beyond healthly limits, (uniess it is absorbed by special
equipment).

2. Open flames will consume oxygen and give off carbon dioxide.
Fires both inside and outside the shelter must be considered.

3. Engine exhaust and cligarette smoke will add carbon dioxide
and carbon monoxide to the shelter atmosphere.
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Atmospheric Components
Requirements

Table V,

Effects of Oxygen Deficiency and Carbon Dioxide Excess®

EFFECTS OF OXYGEN DEFICIENCY

Oxygen Content of
Inhaled Air, Per

Cent by Volume Symptoms and Effects
20.9 No effects; normal air
15 , No immediate effects
12 Minimum for safety
10 Dizziness; shortness of breath; deeper and more rapid

respiration; quickened pulse, especially on exertion
Stupor sets in
Minimal concentration compatible with 1ife

2-3 Death within a few minutes

EFFECTS OF CARBON DIOXIDE-OXYGEN CONTENT NORMAL

Carbon Dioxide Con-
tent of Inhaled Alr,

Per Cent by Volume Symptoms and Effects
.04 No effects; normal air
0.6 Threshold of objectionable reactions
2.0 Breathing deeper; air inspired per breath increased 30

per cent; maximum except in emergencies, such as equip-
ment breakdown

4.0 Breathing much deeper; rate slightly quickened; consider-
able discomfort
4,5-5.0 Breathing extremely labored; almost unbearable for many

individuals; nausea may occur; maximum safe limit

7-9 Limit of tolerance

10-11 Inability to coordinate; unconsciousness in about ten
minutes

156-20 Symptoms increase, but probably not fatal in one hour

25-30 Diminished respiration; drop In blood pressure; coma; loss

of reflexes; anesthesia; gradual death after some hours

%
Environmental Control Systems for Closed Underground Shelters, General
American Transportation Corporation, 1962,
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Atmospheric Components
Requirements

Symptoms and effects of oxygen-carbon dioxide imbalance

Excess of carbon dioxide. Table V indicates the changes and symptoms
brought about by increasing concentrations of carbon dioxide.

Deficiency of oxygen, The symptoms of oxygen deficiency are similar to
alcoholic intoxication, and include impairment of vision, reaction time,
memory and insight. |If the deprivation continues, people will show irritability,
anger, and extremes of exhilaration, boistercusness, and even hallucinations.
Fingernails and lips wiil turn blue., Table V shows the symptoms and the
effects of oxygen deficiency,

Detection of atmosphere imbalances

Shelterees may be affected by atmosphere imbalances without becoming
aware of the cause. Although it may be difficult to distinguish adverse
atmospheric effects from the symptoms of other stresses and physiological
deprivations, the problems of atmosphere imbalance should create a relatively
uniform disturbance among shelterees as contrasted to individual anxiety
reactions, |If one shelteree faints, it may be a result of emotional stress;
however, if several persons faint, the manager should suspect atmospheric
imbalance as the possible cause. Another indication of this imbalance will
be If those located nearest fresh air Intakes seem to be In better.condition
than those who are away from the intakes,

Monitoring equipment

Oxygen meter. To determine when oxygen goes below adequate levels, an
oxygen deficiency meter may be lighted on occupancy and regulated to burn
with a steady flame. Whenever the flame lowers or goes out, the amount of
oxygen s inadequate. It can be assumed that the carbon dioxide level has
risen correspondingly unless special absorbers are being used.

Carbon dioxide detector. Because carbon dioxide will probably be a
major problem in atmospheric content, a detector of some variety |s recommended
for the shelter,

Carbon Monoxide
Carbon monoxide may have serious cumulative effects in very minute

quantities. It may be a problem whenever ventilation or exhaust Is in=
adequate,
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Sources of carbon monoxide

Carbon monoxide is given off by engine exhaust fumes, tobacco smoke, or
open flames. For this reason, any engines in shelter should be located in
a separate room with special exhaust ports, Smoking may have to be curtalled
if a forced ventilation system is not available or the shelter is sealed,
and open flames should be allowed only if proper exhaust is available,

Effects of carbon monoxide poisoning

Symptoms of carbon monoxide toxicity are flushed skin, dizziness, lack
of strength, poor balance, fainting, and mental confusion. Unconsciousness
and death can result quickly,

Detection of carbon monoxide

It Is colorless, odorless, and tasteless and extremely difficult to
detect. There are, however, detectors for carbon monoxide which may be

- used in a shel_ter.

Other Gases

Certain common substances may be dangerous in a closed, poorly-vented
shelter. A partlal list of things to be avoided include: cleaning agents,
solvents, degreasers, carbon dioxide refrigerants, ammonia, pressurized
dispensers or aerosols, broken mercury thermometers, and some types of fire
extinguishers. (See Chapter 4, ''Safety and Rescue,'')

Odors and Smoke as Discomfort Factors

Odors

While people will be able to adapt to offensive odors after a few
hours, odors resuiting from injury, sanitation problems, illness, or death are
particularly objectionable, even fear producing, and may contribute to a
loss of appetite, nausea, and irritability. Although these odors will not
force anyone out of the shelter, they may make adjustment to shelter living
a more difficult goal to achieve.

Smoke

smoking not only produces irritating aerosols, but it also releases
very small amounts of carbon dioxide and carbon monoxide into the atmosphere.
Because tension may be heightened if smoking is banned, it may be possible
to work out acceptable smoking regulations.
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Types of Alr Exchange

Types of Air Exchange

Alr exchange refers to the introduction of fresh air into the shelter
from the outside, and the simultaneous removal of stale air from the shelter
to the outside. The control of temperature, humidity, air composition,
and discomfort factors depend to a large extent upon the amount of alr
which Is exchanged.

The control of atmospheric and temperature conditions can be accomplished
most readily and economically by one of two types of ventilation: natural
or mechanical. At present, ventilation equipment is not part of the 0CD
stocking program; consequently, most shelters will have to depend upon natural
ventilation for air exchangs. ‘

Definition of natural ventilation

Natural ventilation is the circulation of air through wall cracks, open
doors, and windows, around closed doors and other openings present in shelters
which are above ground or in unsealed basements. Under conditions of natural
ventilation, several problems can be anticlipated very early in the shelter
stay, such as rapldly rising heat and humidity, stale air, and .odors--all
of which may add to general discomfort.

Deflqltion of forced ventilation

Forced or mechanical ventllation is the more effective method for
providing air exchange, This method employs mechanical equipment such as
fans and blowers to exchange alr, In shelters employlng mechanical ventila~
tion, the ventilation system should be installed and operational before
shelter entry., |t may be possible to Improvise or improve mechanical
ventilation by utilizing portable ventilating equipment such as fans or
small air conditioners which may be available if the shelter is part of
an existing structure.

Determination of shelter capacity

It Is difficult to determine the amount of air exchange which will be
necessary for a glven shelter population. The amount of air exchange re-
quired will depend upon such factors as the size of the shelter, number of
shelterees, and outside environmental conditions which include temperature
and humidity, '
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Types of Alr Exchange
Atmosphere and Temperature
Control: OCD Shelter

Natural ventilation and shelter capacity

In cases where the capacity of the shelter has not been determined prior
to shelter entry and no mechanical air exchange is available, the shelter
management will have no way to estimate how much air Is coming into the shelter
or how many people the atmosphere can accommodate, Consequently, the use
of natural draft ventilation may limit the number of shelterees that can be
adequately provided for In-the shelter. |f the shelter cepacity is unknown,
the manager may crowd the shelter area to its physical limit to provide Initial
pratection for as many shelterees as possible., In such cases, however, a
part of this poputation may have to be moved to other shalter areas as soon
as external radiation levels decrease or the atmosphere becomes Intolerable.

Forced ventilation and shelter capaclty

In a shelter using mechanical ventilation, three cubic feet of fresh air
per person per minute has been widely suggested as a minimum rate of alr
exchange for maintaining a safe atmospheric composition. However, this rate
of exchange will be inadequate for 1imiting the increase In temperature and
humidity during warm weather unless supplementary cooling is provided.

Atmospheric and Temperature
Control in OCD Stocked Shelters

Control of Natural Ventilation Problems

There are two general approaches to alleviating the problems of natural
ventilation. The first involves the control of shelter activities to
conserve the amount of air which Is used. This means curtailing physical
activity, eliminating smoking, and prohibiting the use of heat-producing ap-
pliances. The second approach Is to Increase the amount of alr in the shelter
by suchsprocedures as opening windows, doors, or openings to vent shafts.

Control of high effective temperature

Reduce activity. As long as external temperatures are high or the
shelter overcrowded, physical activity should be kept at a minimum. Sleep
and minimal activity will not only lower the heat production of the body,
but It will also reduce the output of perspiration thereby helping to decrease
the humidity. Only enough exercise should be allowed to keep the shelterees
from becoming weak or cramped.
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Atmosphere and Temperature Control:
0CD Shelter

Avold heat-producing appliances. Heat-producing applliances, such as
hot plates or bollers, should be used only when absolutely necessary.

Utilize initial coolness. Initlally, the earth surrounding an under«
ground shelter may give some cooling effect for the first day or two, after
which the temperature in the sheiter will increase rapidly. |f shelter is
taken during hot weather and is comparatively cool, the shelter should not
be heated. The temperature wil)l rise quickly enough.

Prevent evaporation. Evaporation from various sources can result in
increased shelter humidity. All water cans should be kept covered and human
wastes and wét garbage should be covered and removed from the shelter as
soon as possible,

Lontrol of low effective temperature

Physical activity. Unrestricted activity, exercise, and close body
contact will help to raise both the body and the shelter temperature. Planned
shelter activities, such as calisthenics, may be organized,

Hot beverages and food. Heated food and beverages will make people
feel warm and will thereby aid morale considerably,

Improvise covers. Covers may be improvised from newspapers, cardboard,
or any other available materials., |In addition, clothing can be most effec~
tively utillzed if taken off and then wrapped around the body., This will
serve as insulation to reduce the loss of body heat,

Control of Atmosphere Components Without Special Equipment

in addition to the above procedures, the following actions will help
to maintain an acceptable atmospheric balance,

Control smoking and fumes, Unless all engines are vented to the outside,
they probably should not be operated unless they are in a separate, uninhabited,
closed room. Smoking may have to be prohibited since smoke contains
carbon dioxide as well as carbon monoxide,

Open the shelter, If ventilation is inadequate and shelterees begin to
show signs of Insufficlent oxygen or too much carbon dioxide, the shelter
manager may have to open the shelter; that is, open doors, windows, or In
some way provide openings for additional air circulation,
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Atmosphere and Temperature Control:

0CD Shelter

Move shelterees. |f the above procedures do not work, it may be neces-
sary to move a part of the shalterses to other shelter areas., As a last
resort, some of the shelterees may have to be moved to another shelter if
suffocation is the alternative,

Avold sources of carbon monoxide, Shslterees should be made aware of .
the sources of carbon monoxide and instructed to avoid them. For example,
if an open flame Is to be used for cooking or 1ighting, It should be burned
only If the fire is placed beneath the exhaust pipe and ventilation is acti=~
vated. It has been recommended that an open flame should be allowed to
burn for a short time only, after which the shelter should be ventilated
as thoroughly as possible.

Control of Odors and Smoke

Although shelterees will adapt to disagreeable odors, an effort should
be made to reduce certain odors in the shelter.

l. Bodily wastes should be sealed in containers and disposed
of as soon as radiation allows.

2, Bodies should be removed from the shelter as quickly as
possible.

3. [t may be necessary to prohibit smoking, or to limit it
to certain areas in the sheliter or to certain times of
day,
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Atmosphere and Temperature Control:
Augmented Capability

Atmosphere and Temperature Control
in Shelters With Augmented Capabilities

Mechanical ventilation equipment may range from a handcranked blower
to an elaborate ducted system with automatic intake and exhaust blowers.
Forced ventilation with air conditioning Is the most protective and effec~
tive system of air supply, because it can provide cooling and dehumidifying
with a minimum intake of fresh air,

Elements and Problems of Mechanical Ventilation System

Equipment, The problems which arise in the use of mechanical ventila~
tion will generally be assoclated with operation, maintenance, and 1imitations
of the equipment. Depending upon the capacity and efficiency of the equip-
ment, it may be also necessary to augment a mechanical system with the
procedures recommended for natural ventilation in order to increase the
comfort of the shelter,

Upon shelter entry, the ventilation system should be prepared for opera-"
tion, tested, hooked to auxiliary power, If necessary, and malfunctions
corrected. In anticipation of blast, the equipment should be shut down to
minimize damage unless automatic blast protection is provided. The equipment
should be ready to hook up to auxiliary power the instant public power sources
fail, :

Power supply. All forced-ventilation systems will require some type of
power, either from public utility, or auxililary power sources. In the ab=
sence of power, the shelter is limited to the procedures for naturally
ventilated systems unless manually-operable blowers are avallable.

Technical personnel. Although a mechanical ventilation system can
generally be operated by untrained persons, a competent technical supervisor
and crew should handle repair and maintenance aspects of the ventilation
system. |If trained personnel are not in the shelter, a temporary team
should be selected from among the first incoming shelterees with relevant
experience to operate the ventilation system during the initial stage of
the sheiter stay. After the initlal phase has passed, the manager may want
to recrult people with more skill and experience to the permanent technical
operations staff,

Technical information. To operate all the mechanical equipment in the
shelter, technical manuals on operation, maintenance, and repair for each
piece of shelter equipment should be attached to that equipment or located
in a convenient place. The technical supervisor should inform the manager
immediately if he cannot operate any of the equipment, or if unexpected
problems or malfunctions develop.
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Control of High Effective Temperature

Utilize air conditioning

Only air conditioning offers a high degree of control of both temperature
and humidity. In cases where mechanical ventilation is inadequate to maintain
the effective temperature at a tolerable level, the procedures discussed iIn
the previous section may supplement the forced-ventilation system,

Utilize high air exchange

If the shelter has a large alr Intake, large quantities of outside
alr may be used to limit the dry-~bulb temperature rise to 100 F, or less.
However, during warm, humid weather this offers 1imited control of tempera-
ture and no control of humidity,

Problems in temperature control with mechanical ventilation

Jemperature variation, The area at the intake opening may be relatively
cool and drafty compared to the hot, humid air at the exhaust outlet, Conse~
quently, shelterees may tend to crowd towards the intake opening.to compen-
sate for the temperature variations. Because this condition may create
friction over shelter location assignment, the shelter manager may wish to
arrange some form of rotation. In addition, those shelterees who are particu-
larly weak or exhibiting effects of heat may be given preferential location.

Power or equipment failure, If a shelter is designed to use mechanical
ventilation, serious problems may occur In the event of equipment malfunction
or power loss. |f the system cannot be repaired, the shelter will have to
follow the procedures for a naturally ventilated shelter.

Control of Low Effective Temperature

Utilize a heater

If a heater is used to warm the shelter, the twofold problem of power
drain from electric hedters and ventilation problems from gas or open~flame
heaters must be anticipated. Unvented or open-flame heating appliances
should be avoided.

76

S

P




Atmosphere and Temperature Control:
Augmented Capability

Control of Atmosphere Components with Special Equipment

Mechanical ventilation equipment. Large quantities of fresh air will

re-establish a healthy balance of alr components, minimize the problem of
shelter and body odors (especially if air is exhausted through the toilet
rooms and other odoreproducing areas), and reduce irritations from smoke.

Oxygen tanks, In some specially-equipped shelters, oxygen regeneration
can be accomplished by bleeding oxygen from large tanks into the shelter
proper. For such a procedure, it will be necessary (1) to have trained
personnel, and (2) to orient the shelterees on necessary safety precautions
against fire hazards.

Chlorate candles, These can be easily stored and burned to give off
small amounts of oxygen. Because this method does create considerable heat
which will raise shelter temperatures, and, because these candles require
special facillities, they may not be desirable unless alr cooling is also
used,

Carbon dioxide absorbers. Carbon dioxide can be absorbed by several
materials, such as soda lime or special preparations for this purpose. These
can increase shelter heat beyond desirable levels and may also be fire
hazards. They must therefore be used by trained personnel and, generally,
in conjunction with air cooling units.
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Filtration

Filtration

Filters are not a part of the present Federal Marking and Stocking
Program. However, some shelters with augmented capabilities will have
filters installed. These guidelines are included for the managers of such
shelters,

Fllters-serve one or more of the following purposes: to screen out

radioactive particles from incoming air, to absorb noxious and toxic elements,

and to reduce unpleasant odors. Fllters are often used In rows or banks of

~ Increasing fineness to perform all of the above functions.

Two kinds of filters may be avallable in the shelter:

1. A pre=filter may be used to remove dust and coarse particles
which would otherwise clog the finer, particulate filter.
This type of fliter Is generally adequate for fallout particles.

2, An absolute filter efficiently removes all particles down to
0.3 microns, It must be protected from snow and rain,

Factors to consider in the use of filters

Radioactivity, Flilters should be shielded and isolated from the
shelter area because they can become radioactive from accumulated fallout
particles. The area ground filters should be monitored regularly to detect
contamination. If possible, the filter should be changed or removed, or
the shelterees located away from the area,

Insufficlent air. If a filter is to be used, some type of forced
ventilation system Is required to overcome the resistance which incoming
air meets when being pulled through the filter. As it becomes clogged
by dust or particles (which may or may not be radicactive), resistance to
alr flow Increases and the rate of air flow may be substantially reduced.
Although filters vary in dust-holding capacity, if the filters are clean
at the beginning of occupancy, the increased resistance due to two weeks
operation should not be excessive,

Susceptibility to damage., All filters are susceptible to blast damage

with the exception of a sand or gravel filter which may help to absorb shock
from blast, Humidity is a.problem particularly for chemical or charcoal
filters, which can be destroyed by high humidity, Without air conditioning
capabilities, these filters may have limited 1ife,
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Food Requirements and Probiéms

Food Requirements and Problems

A major consideration in any shelter stay will be ‘the availability of
a food supply. Food is less essential to shelter survival than is water,
and healthy individuals should be physically able to survive a shelter
stay without any food. However, such deprivation will impose hardships .
on all Inhabitants, and may create serious problems for management, To _
prevent this; 0CD is stocking shelters with survival rations which are min-
imally adequate to permit shelterees to endure the shelter stay both physi-
cally and psychologically. L

The following information pertains to the general survival needs of
the shelterees:

1. Adolescent and young adult males will have greater need for
food than will the shelterees whose growth procz2sses have
ceased,

Z. Infant nutritional needs are a function of thelr weight and
size, Although normal diet for an infant will supply about
60 calories per pound per day, infants will survive on one-
third of this amount.

3. Pregnant and lactating women will have considerable increased
caloric requirements. A lactating woman generally needs 1000
additional calories in order to produce adequately nourishing
mi 1k,

4. \n addition, the aged, sick, and very young will have special
nutritional needs which may be complicated by their difficulty
in consuming enough survival ration to meet minimal needs.

Relationship of food to water

Because water consumption will probably be 1imited, certain foods
which increase the demand or need for water should be restricted. Food
which increases thirst such as salted foods, high protein or high vitamin
supplements which require increased water, or foods which require much
water in preparation.should be avoided in shelter stocks unless additional
water is likely to be available.

Effects of food deprivation

Healthy people can survive two weeks and longer without food, as long
as they can drink minimal amounts of water. These persons, however, may
experience psychological and physiological problems which will make it
difficult for them to endure the shelter stay. In addition, shelterees de-
prived of food may be too weak to begin the tasks of the post-shelter period.
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Food Requirements and Problems

Physiological. Over a period of time, food deprivation is likely to
cause weakness, tiredness, and detsrioration of muscular coordination, Shel-~
terees may have hunger pains, become dizzy, and black-out upon standing up
suddenly, and, in general, have difficulty concentrating on their tasks.

Psychological. Hunger may become the dominant factor affecting the
behavior of shelter occupants, and they will be constantly preoccupied by
thoughts of food. Ultimately, many of the shelterees may exhibit apathy.
decreased efficiency, and irritability. Depression, anxiety, and pre-occupa-
tion with bodily concerns also may become very widespread in shelter. As a
result, some of the shelterees may even attempt to steal food.
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Food Resources

Food Resourses in Shelters

The Federal Marking and Stocking Program is supplying survival rations
to all marked shelters, |In addition to the stocked food, some food |tems
may be brought in by shelterees at entry, and some foods may be available
within the bullding housing the shelter.

OCD Survival Rations

The survival ration consists of 10,000 calories per shelter space,
which will provide an inactive adult with the essential dietary require=-
ments to maintaln him during the anticlpated shelter stay in condition to
resume an active and productive 1ife upon emergence.

Types of survival rations

Two basic types of survival rations (a wheat biscuit and a wheat-corn
cracker), and a carbohydrate (hard candy) supplement are being stocked. A
third type of ration, now under test, may be added to the stocking program.
This is the bulgar wheat wafer. Because more than seven to elght per-cent
protein in the diet will tend to raise individual water needs, all contain
minimal amounts of protein. The carbohydrates in the form of hard candy
will not exceed one~third of the total diet by weight. Table VI indicates
the types of ration, how they are packaged, a description of the food, and
recommendations on how to eat It,

Other Possible Food Resources

In addition to survival rations, there are other potential sources of
food that are likely to be found in many shelters, such as vending machines,
stores, concessions, and kitchens within the shelter bulldlng. Also, persons
may bring food into the shelter upon entry,

Standard Food Supplies

Some shelters with an augmented food capability will have various kinds
of commercially available processed foods which approximate a standard diet.
These items may range from candy bars to the one-meal, ready-to-serve dishes.
Canned foods will generally contain: meat and fish dishes, soups, fruits,
vegetables, juices, spaghetti, puddings, etc. Other foods will be coffee,
tea, sugar, dry milk, and crackers,
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Food Resources

Experimental Adjuncts.

At present, the stocking of adjuncts as supplemental toppings for OCD
survival rations is being Investigated, Many of these adjunts have been
specially designed and adapted for the requirements of shelter stocks ]
terms of long shelter life and ease of preparation.

Purpose of adjuncts

It is hoped that the supplemental food adjuncts will increase the
palatability, raise the caloric content, minimize the diet monotony, and
improve the nutritional balance of the survival ration. Those adjuncts
which contain a high protein content should be used in limited quantities
in order not to increase the need for water. -

Types of adjuncts

Dry mixtures., These are dehydrated foods which would be prepared by

the addition of hot or cold water. Included in these categories are spreads,

soups, sauces, gravies, desert toppings, and non-fat dry milk,

Concentrated and non=concentrated canned foods. These canned stocks,
similar in kind to the above mixes, have a relatively shorter shelter life,
but are easier to prepare since they can be eaten heated or as is.

Special foods. These are back-up stocks which include: (1) a general
non-fat dry milk or concentrated milk formula for bottle~fed babies, and
(2) an enterlc formula for persons suffering from acute digestive disturb=
ances. ' These foods require only the addition of water.
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Elements of a Feeding
System: Rationing

Elements of a Shelter Feeding System

This section will discuss the common aspects of rationing, scheduling,
preparation, distribution, eating facilities and clean-up for all types
of shelter foods. Following this, procedures will be specifled for
shelters with OCD stocks, augmented stocks, experimental adjuncts, and
for special problems.

g
g‘—-'

Rationing

ié m- Under most shelter conditions, food supplies will have to be strictly
‘ apportioned for the duration of the shelter stay. In shelters.using 0CD
survival stocks, the basic food ration may be increased through additional

S food supplies, or may be decreased by such factors as overcrowding, food
' loss, and a longer-than-forecast shelter stay. Shelter management should
bl explain the reasons for rationing and maintain close control over food dis-
. tribution procedures to Iinsure that rationing Is carried out according to
plan,
ok Factors related to food apportionment
" Before the first meal can be served: (1) a census of the shelter popu-
- lation, and (2) a complete inventory of the food supplies must be taken.
| In a very large shelter with a large food supply, the population and food
e inventory may have to be estimated for the first meal. With this information,

the manager, with the assistance of the food supervisor, can decide what the
ration per shelteree should be. Until information about external conditions

i is available, the confinement period should be estimated at two weeks,
; Shelter management may wish to Initially use standard OCD stocks at a rate
P of about 700 calories per day. Even if a larger ration is permissible, this
d will allow a small surplus for unexpected problems.

g The following unanticipated conditions may force revision of the ration-

; s ing procedures at any time:

oA 1. Overcrowding: Because public shelters are stocked with
£ food supplies according to their designated capacity, the
Eoome food ratlon available per individual shelteree will be re-

duced 1f the shelter is crowded beyond that capacity.

§ 2. Food spoilage or loss: The amount of food avallable in the
- shelter may not be sufficient due to food spoilage or damage.

- 3, Extended confinement: If confinement period extends beyond
%. the anticipated length of stay, the available rations will
have to suffice for a longer period.

LI gy e
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Elements of a Feeding
System: Rationing

Alternative approaches to reduction of rations

|f under one of the above conditions, the ration has to be decreased
appreciably, the manager can choose one of two approaches to rationing:

Immediate reductlion of food intake. The reduced rations could be
allotted in equal portions for the duration of confinement. The digestive
system will quickly adjust to the reduced diet. |f excess food is left
at the end of the shelter stay, it can provide the shelterees with extra
energy and strength for post-shelter activities,

Gradual reduction of food intake. An alternative approach involves
a gradual reduction In the food intake over a numter of davs, Because this
does not expose the shelterees to drastic physiological and psychological
adjustments, they may be better able to adjust to a gradual cut-down in
food intake than to a precipitous one., However, the continual reduction
of the ration and the resulting austerity, may affect morale and cause con=
trol problems,

Equal versus special rations

Generally an equal ration, no matter how limited, will be the most
acceptable form of ratlioning particularly in larger shelters. |f, however,
the shelter population Is highly motivated and cohesive, different rations
may beé established for different people according to their needs.” For
example, persons engaged in physical activities, 11l people, pregnant and
lactating women, and adolescent males may be given slightly larger rations.
If such a procedure Is adopted, the reasons behind it should be made clear
to the shelter population,

Because some shelterees may never eat as much as allotted, and others
may not eat their total ration at every meal, some flexibility may be intro-
duced into the rationing system if shelter size and manag2ability make it
possible. In small shelters, a food account or record may be kept for all
shelterees. If an individual does not wish to eat his entire meal allotment,
he may return it to the food team, and request it at a later time. This
has a sanitation advantage over permitting the individual shelteree to keep
his uneaten crackers in his pockets, and also provides greater management
control over food supplies, should some rationing adjustments be necessary.
However, as indicated above, the practicality of such a system may be limited
to certain types of shelters.

Under all approaches to rationing, each Unit leader should watch for
food problems within his group, try to determine the cause, and find an
acceptable solution,
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Elements of a Feeding
System: Scheduling Meals

Scheduling Meals

Number and timing of meals

Even if the food supplies are very limited, it Is desirable to prepare
and serve meals in a regular schedule. Suggested schedules are discussed
in the chapter, ''Shelter Administration," 1If a change in the meal schedule
Is necessary, it should be announced and explained as soon as possible,

It is recommended that shelter menagement try to distribute five or
six approximately equal servings throughout the day, or three larger servings
at mealtime and two or three smaller amounts between meals,

The reasons for distributing five or six smaller portions of food
through the day, as opposed to serving three meals are: (1) to make the
survival ration more palatable by serving smaller quantities at any one
time, (2) to reduce the feelings of hunger due to-the limited amounts of
food, and (3) to break the monotony of the routine by scheduling food and
water ''breaks'! during the day.

Although In some large shelters frequent food distribution may cause
traffic and supply problems, wherever possible management should try to
make the multiple serving schedule work.

First In-shelter meal

The first meal should be served as soon as feasible after the following
conditions have been considered and met:

1. Shelterees should be organized into some type of initial
grouping in order to minimize confusion and traffic
congestion,

2. All feeding procedures including rationing, preparation,
and distribution should be established,

3. Shelterees should be sufficiently recovered from the shock
of disaster to be able to eat and indicate a desire to do so.
During the first hours after entry, most shelterees may not
be hungry.

L. In addition, the first in-shelter meal may be established
in relation to the last regular meal that people had before
entering the shelter,
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Elements of a Feeding
System: Schedul ing Meals;
Food Preparation

Meal schedule for infants and young children

Bottle~fed infants will require a regular feeding schedule., When
there is a large ratio of Infants in the shelter, it will be necessary to
adhere closely to this schedule. |f, however, there are few infants In
the shelter, the individual Infant's usual routine should be retained when=
ever possible. :

Number of shift feedings

Whenever possible, one feeding shift should be maintained for all
shelterees, In cases where there is more than one sleeping shift, more
than one feeding shift may be necessary. A recommended schedule for shift
feeding will be found in Chapter 15, ''Shelter Administration,"

In some cases, the shelter will operate on one shift, but because
of limited food preparation facilities or special eating areas, all shel-
terees cannot be fed at one setting. Consequently, each meal should be
served consecutively until all are fed,

Food Preparation

Food preparation area (kitchen)

in this report, a kitchen refers to a specific food preparation area
regardless of the type of food or the complexity of preparation. This
area should be separated from the rest of the shelter by a physical barrier,
which can be - Improvised from furniture or stacks of supplies if necessary.
It should be within easy access of the food storage area(s) and as far from
the tollets and sick bay as possible.

Centralized versus decentralized food preparation

There are two approaches to food preparation: centrallzed preparation
where all food for the entire shelter is handled In one kitchen area, and
decentrallzed preparation where food processing is divided among several
kitchen areas.

Advantages of the centrallzed kitchen

The centralized kitchen offers the following three general advantages:

1. It allows optimum control and supervision of food activities,
such as rationing, preparation, and distribution,
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Eiements of a Feeding
System: Food Preparation

2, It requires the minimum amount of equipment and personneal
for efficient operation. '

3. It uses the least amount of shelter space.

. When certain conditions of size and shelter configuration preclude

the use of a centralized kitchen as the most efficient approach, decentrali=-

zed kitchens may be used to minimize traffic congestion problems in the
preparation and distribution of food. The latter approach also spreads
supervision responsibilities to a lower echelon, which can reduce the
management burden when there are too few trained managers to carry out all

responsibilities.

Recommendations for establishing a food preparation area

Whether one centralized or several decentralized kitchens will be used
in a shelter wiil depend upon several factors, such as: the size of the
population, shelter configuration and avaitlable kitchen space, and emount
and type of food supplies and equipment. Below are elaborations on these
factors.

A centralized kitchen Is generally recommended under one of the
following conditions:

1. {f a population is under 300.

2, |If a shelter consists of a single, relatively manageable
area. .

3. If shelter space Is at a premium,

4, If the amount of food Is insufficient or severely rationed
during the shelter stay.

5. If the food is packaged In large bulk quantitles.

6. |If the amounts of equipment and utensils are restricted
-and inadequate for more than one kitchen,

7. If the food needs to be heated, and ventilation is 1limited.

However, if the shelter population is large, containing two or more
Divisions, or if the shelter consists of several separated areas or one
extremely large area, a decentrallized kitchen may have more advantages.

Preparation of food

Food preparation procedures depend largely upon the type of food and
feeding equipment that is available. The procedures include unpacking,
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Elements of'a Feeding
System: Food Preparation;

Food Distribution

opening, and, where called for, mixing, heating, and cooking. Speciflc
preparation procedures for OCD and augmented food stocks are discussed
in later sections of this chapter.

Food personnel must exercise extreme precautionary measures to prevent
the occurrence and the spread of disease., Food handlers should wash or
cleanse their hands before touching the food; and all utensils used should
be sanitary. Only euthorized persons should be allowed into the food pre=-
paration area. o

Distribution of Food

The criteria for successful distribution of food are efficiency,
and minimal waste. Shelterees must receive their allotted portion of
food with minimal confusion and spillage and within a reasonable time
period.

Moving-polint versus fixed-point disttibution

Food can be distributed either (1) by taking the food to shelterees,
or (2) by having shelterees go to the food. The first procedure-ls called
moving=point distribution and the latter-~fixed=point distribution,

The selection of fixed= or moving=polint distribution will depend
upon-such factoths as: the density of the population, the type of food
to be distributed, and the configuration of the shelter.

Advantages of moving=point distribution

The moving=point approach will minimize traffic problems because
only distribution personnel and equipment will move., It will also utillze
shelter space more efficiently. In additlion, it will facilitate feeding
shifts by giving greater flexibility to the time for distribution and for
eating.

Advantages of fixed-point distribution

The fixed-point approach provides for optimum control of food apportion-

ment, sanitary conditions, and minimization of waste, and it requires the
minimum amount of equipment and personnel for efficient operation.
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Elements of -a Feeding
System: Food Distribution;
Eating Facilities

Recommendations for food distribution

Under the following conditions, food should be carried to the shelterees:

1. If the shelter has more than one area, and only one central
kitchen.

2. |f the shelter is crowded and the movement of large num=

bers of people difficult, However, the food should be
relatively simple to carry.

Under other conditions, shelterees should go to a flxed=point to pick
up thelr own food:

‘1. If the shelter is not crowded and there is enough space to
allow a smooth flow of trafflic,

2. |If food supplies are severely rationed, for better control
of rationing and minimize the waste,

3. |If foods prepared In bulk form, may involve splllage if
moved or carried (unless these foods are pre-packaged,
Individual ration type, such as a one-dish meal),

Eating Facilities

Location of eating area

Wherever feasible, a separate eating area Is recommended to increase

- management efflciency and shelteree comfort. Although this area is less

important In shelters serving only survival rations, it should be provided
where possible. When not in use as a dining area, It can be used for
training or recreation purposes.

The eating area should be located close to the food preparation and
distribution points, and away from the toilet areas and sick bay.

Where a separate eating area is not practical, sheltereas will eat
in their assigned living area,

Equipment for eating areas

If benches or tables are not available, It may be possible to Improvise
facilities from materials in the shelter. For example, benches can be made
from unhinged doors, set on boxes of supplies or water drums.
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Elements of a Feeding
System: (Clean-Up

Clean-Up and Garbage Disposal
The procedures for clean-up and garbage disposal will necessarily vary

according to the type of food available in the shelter., More Information
on this subject can be found in the sanitation chapter, page |51,
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Procedures for 0CD Stocked
Shelters: Preparation

|

Procedures for OCD-Stocked Shelters

The following section is divided into specific procedures for food

: preparation, distribution, consumption and clean=up for shelters with
| 0CD food stocks.

=

e
T

Preparatioh of Survival Stocks

&
L 4

To prepare survival rations, the folldwlng functions must be performed:
1. Take inventory of the stocks.

[ |
.

containing the carbohydrates (hard candy) supplement in a system-
atic fashion to avoid opening more food than ls needed at any
one time. Shelter humidity may quickly make exposed rations
stale, soggy, or sticky.

2, Open the cases and cans containing wafers or crackers and those

Pt | s
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P
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All cases, cans, and wrappings should be opened carefully to
preserve them for other uses, Fiberboard cases should be opened
. so that the top will form a 11d; wrappers can serve as bags

a or envelopes, and can be used as receptacles. All these items

! should be collected when empty and handed over to the supply
team,

%i 3. Dole out the appropriate amounts and prepare them for distribution.
’ For instance, the carbohydrate supplement will have to be appor-
tioned into Individual bags for distribution.

‘i L, If gruel is to be made (particularly for Infants, sick, and
' elderly), rations will have to be mixed with water In individual

R cups, Eating utensils will have to be improvised because none
i are stocked,

i Equipment for preparing survival rations

The only equipment needed is a knife to open the cases, a can opener,
and a cup and polyethelene~treated bags for the carbohydrate supplement.
All, except the knife, are included in the stocks. A working surface can
be improvised by stacking a few unopened cases to an appropriate height.

- Personnel to prepare survival rations

i A food team should be recruited to prepare the survival rations,

Pl Although these people will not need to be trained, they must be responsible
i persons who will observe all sanitary rules. The size of the team will

i ‘~, depend upon the size and configuration of the shelter. '
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Distribution of OCD Stocks

Distribution of OCD sf‘ocks '

Distribution schedule

Food should be served one meal at a time, and only at scheduled times.
Even when the shelter is overcrowded, shelterees should not receive an entire
day's ratlons at once because: (1) feeding Is an important scheduled '
activity which breaks up the day, and (2) shelterees would have no place
t? store thelr rations and any unwrapped biscults would get crumbled and/or
dirty.

Fixed-point distribution

After the preparation of the ratlons, distribution personnel will
open wrappers (1f necessary) and Jole out the appropriate portion to each
shelteree at tje specified distribution area. Care must be taken to
Insure equal distribution, and to see that no food is wasted. Extra
rations should be returned to the food crew immediately, who will redeposit
them in the stocks.

Moving=point distribution

Efther a distribution team will take rations to the shelteree groups
or the appropriate group leader will come to the distribution area to get
rations for his group.

Equipment for distribution of survival ration

When the moving-=point approach is to be used, simple equipment such

‘as trays, baskets, or cans may be employed to carry rations to the shelterees.

They may ‘be improvised from water drum !ids, food case covers, empty cans,
and cardboard containers. :

In fixed=point distribution, each shelteree will carry his own food;

‘consequently, no equipment will be required.:

Personnel

In a large shelter, a distribution team should be appointed to allocate
all food rations, The activities of this team require no training or skill.
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Distribution of OCD'Stocks
Consumption of Survival Rations

The number of people nseded for distribution will depend upon: (1) the
size of the population, {2) whether a central kitchen or several kitchens
are operating, and (3) the method of distribution used, For a small shelter,
part of the feeding team can be used to distribute the food, and in a large
shelter, a separate team should be organized.

In central kitchens, the food distribution should be directed by the

" food team supervisor, who will be responsible for all food operations., In

a large shelter, the distribution of food may be done from several kitchens,
each of which will serve one or more Divisions.

Consumption of Survival Rations

Management can anticipate some problems concerning the acceptance of
survival rations. Some shelterees may be reluctant to try the survival
rations or may find them unpalatable, However, with increase hunger, this
inttlal reluctance will tend to disappear. Other shelterees may find the
rations Initfally palatable, but due to the unrellieved monotony of the
diet, they may find it more difflcult to accept the rations after a period
of time. Any food variety that can be introduced into the diet will increase
shelteree acceptance of food, and may prove to be a significant morale
factor.

One way to deal with these problems is to modify the food distribution
system, |f the shelter Is of a manageable size, a flexible policy of food
distribution may be introduced which will allow shelterees greater freedom
in selecting the amount of their rations they will consume at any one
serving. |In such cases, a record would have to be kept of food and water
rations for each shelteree,

Clean-Up and Garbage Disposal

Very 1lttle trash or garbage can be expected In shelters whose food
supplies consist of the Federal stocks. There may be crumbs and bits of
hard candy which should be collected and placed in containers provided for
the purpose. Wrappers, empty cans and cases, and any other re-usaule
waste should be collected for other uses, and Unit and Section leaders
should see to it that no littering and spilling occur during and after the
meal,

Although care should be exercised in clean-up under any conditlons,
a thorough clean-up after each meal is even more important in shelters
where food must be served in the llving area,
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Procedures for Shelters With
Augmented Foods

Procedures for Shelters With Augmented Foods 7]
% : 2
| Preparation of Augmented Foods !
é Although very few shelters will have food supplies approximating a

standard diet, those which do will very likely have plans for the food pre-
paration, food service, and food distribution phases of their feeding
activity. |Ip those shelters, equipment and utensils required to prepare
and serve the food will have been stocked. |t can be assumed that the
personnel responsible for food preparation have been designated in advance,
and familiarized with their responsibilities, the avallable resources, and
recommended procedures.

i Menu planning
. {

If a varlety of foods are avallable, they should be rotated to provide o
variety., It is advisable to plan the menu at least several meals ahead.

Another problem of planning will involve calculating the amount of
; wulk foods to be opened. . Because many bulk foods are perishable, they should
; be consumed In one sitting unless refrigeration is avallable,

| Relationship to water

When augmented food supplies are to be used, an additional water supply
Is almost always necessary, Although foods which provoke thirst or require
large quantitites of drinking water should be 1imited, an augmented diet Is
likely to include some high protein foods which will raise the water requirements.

Also, additional water will be needed for minimal clean-up of eating
utensils and cooking facilities,

Heating or cookling foods

Several factors must be considerad before food and water should be heated,
such as: whether there is adequate control of temperature and humidity,
whether the power drain is justified, or whether there are adequate safeguards
against fire hazards., If it Is feasible to use heat, the equipment which may
be used include immersion units, hot plates, large coffee urns, stoves, ovens,
etc.

| S———

I

Non-concentrated canned foods can be heated by placing the unopened cans
In a large container of warm or hot water, For this purpose, even water used
for cooling diesel-powered generators can be used,
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Procedures for Shelters With
Augmented Foods

Personnel

To prepare augmented food, a larger and more organized food team will
be desirable, preferably under the supervision of a trained supervisor.

If a pre~trained person Is not available, someone with knowledge of nutri-
tion and food handling can be appointed,

Distribution of Augmented Foods

Distribution of augmented or bulk foods is more complex than survlval
rations because of the possibility of spillage and spoilage.

Procedures and personnel

For a fixed-point distribution, shelterees should proceed to the
service center, receive thelr meals, the necessary utensils, and return
to the area designated for eating.

For a moving=point distribution, plates of food and the necessary
utensils should be carefully carried to the shelterees located in a
designated place. :

Because some of the food may be In a liquid or semi-liquid form, all
personnel engaged in distribution should be cautioned against spillage.
The personnel requirements will be the same as for personnel distributing
0CD ratlions, page 97.

Equipment for distribution

For the service of bulk food at a fixed point, a special service area,
adjacent to the kitchen and separated from the rest of the shelter, Is
desirable, Counters, tables, and benches may be improvised where needed.

For moving=point distribution, Improvised trays may not be stable
enough., Carts or baskets may be more efficient and help to prevent
spillage.

In addition, bulk or supplemerntal foods will require ladles and con-
tainers for distribution.
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Procedures for Shelters With
Augmented Foods

Consumption of Augmented Foods

Unit and Section leaders should eat with their groups to see that
all receive and eat ratlons and that traffic and sanitary rules are observed.

Eating utensils

Shelters serving foods other than survival rations will require the use
of eating utensils, plates, cups, bowls. Normally, it can be expected that
shelters with augmented food capabilities will have sufficient eating utensils,
and ample water and soap or detergents to keep the utensils.clean. |If, for
some reason, there is no way to clean plates and utensils, shelterees should
be allowed to keep their own and be responsible for cleaning them as best
they can.

In the event that eating utensils are unavallable, plates may have to
be improvised from wrappers, empty cans, or can |lds,

Clean-up and garbage disposél

In shelters with augmented food capability, the clean-up procedures
will be more complex.

Trash and refuse may consist of left-over food, disposable eating
utensils, spilled food, and wrappers, all of which should be collected
promptly and placed in appropriate containers. It will be particularly
necessary for Unit and Section leaders to see that all spoilable food is
eaten or returned for proper storage in order to avold food poisoning.

when eating utensils are re~usabie, and when cleaning supplies are
available, they should be collected and cleansed carefully by a special
crew of the feeding team. A sterilizing solution, if available, will be
most desirable., The shelter manager must make the allocation of water for
this purpose. ~ If water is not available, each shelteree should keep the
re~usable eating utensils throughout the conflinement period, and clean
them to the best of his ability after each meal.

All cooking utensils should also be carefully cleansed.
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Procedures for Experimental
Adjuncts

Procedures for Experimental Adjuncts

The procedures for the use of experimental adjuncts is similar to
those for augmented foods with the exception of certain guidelines for
preparation which are given below,

Preparation of Experimental Adjuncts

Menu planning

Main dish toppings such as soups, gravies, and sauces have more protein
content than survival rations. When such toppings are used the amount of
survival crackers should be reduced to balance protein intake (and calories
If rationing Is necessary), unless additional water is available.

Reconstitution adjuncts

Some dry mixtures and concentrated foods, reconstituted with warm or
hot water, form the various toppings to be served as main dishes' or soups
with the crumbled shelter ration. Although a heating capacity Is desirable
for the preparation of some adjuncts, they can be eaten cold if necessary.
Other dry mixtures and concentrated canned foods use cold water for reconsti-
tution to make the various dessert toppings, jams, and jellies,

The dry mixtures and concentrated foods should be prepared in bulk in
one or more large containers, using the appropriate number of cans and only
the necessary amount of water,

Equipment for adjuncts

Containers for the preparation of toppings will be necessary., |f these
are not specifically supplied, empty survival ration cans and empty hard
candy cans can be used. Can openers and some utensils to mix and serve the
foods, such as long=handled spoons and ladles will be needed. While plates
and spoons are desirable, they can be improvised from can lids, and parts
of 1ids when not available.

Preparatlion of Individual servings

The rations should be crumbled by the preparation team and served on
individual plates. The toppings may be added to the crumbled rations just
before distribution to prevent the wheat from becoming a soft gruel,
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Special Feeding Problems

Special Feeding Problems

Feeding of infants

The ideal food for infants is the breast milk of the mother., |If
breast feeding cannot be accomplished or if such feedings must be supple~
mented, a formula should be used. One sta?dard formula consists of evapora-
ted milk (one can), and water (19 ounces).

When the number of infants In shelter is small, mothers and mother
substitutes should prepare their Infants' formula. For larger ratios of
infants, a special feeding team should be responsible for this activity’
In order to minimize the risks to health, The actual preparation should
be carried out by the same people, who should generally perform this task
for the duratlon of the shelter stay.

There will be no special distribution required in small shelters,
however, for shelters with a large infant population, the food should be
distributed to the mothers by a special member of the feeding team. De-
pending upon trafflic problems, the mothers should either personally get
the formula from the preparation area or, under crowded conditions, the
Infants' formula will be brought to her,

Food for persons with acute digestive disturbances

When such food Is avalilable, a specific member, or members, of the
preparation team should assume the responsibility for its preparation,

lWells, F. E. An evaluation of emergency rations designed for fallout

shelters with respaect to the characteristics of the population, Denver:
Midwest Research Institute, 30 November 1962, page 15.
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Foods Which Contain
Radioactive Particles

Foods Which Contain Radioactive Particles

When radiation levels decrease to a point where selected teams can
make temporary trips outside the shelter to obtain needed stocks, food
items may be brought back to augment shelter supplies. In some cases,
food contaminated by radioactive particles may be brought into the shelter,
In additlion, shelterees entering the shelter after fallout has arrived,
may bring contaminated food.

The chapter on Radiological Protection, page 11, will give specific
information on monitoring and decontamination of food, Whenever there is
doubt about contamination, It Is wisest to apply decontamination procedures.

The following general Information will apply to the In-shelter as
well as the post~shelter period:

l. Non-contaminated food and water should be eaten first; that
is, foods which have been carefully stored and tightly covered.
This will allow the radiocactivity in contaminated foods to
decay.

2. |If there Is no monitoring equipment, foods which are least
likely to be contaminated should be eaten first. The principal
source of ingested radiocactivity will come from externally
contaminated edible plants, fruits, and uncovered meats.

3. Give children first preference for the non-contaminated foods
and then the least contaminated foods,
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Requirements and Problems

Water Requirements and Problems
55 People cannot survive a two-week shelter stay without water, The
2 amount of water people must have to live will vary with such factors as
shelter temperature, shelteree health, age, and degree of activity. 1In
g m general, however, people will die after four to five days of total water
; @; deprivation. In the shelter, food may contain small amounts of water
which can prolong life a few additional days. However, should shelter water
s stocks be depleted, water will have to be obtalned after several days, re=~
} gf gardiess of the radiation level, if life is to be sustained.
I
t "
f q} Factors affecting the need for water

i The following information will give some Idea as to the necessity
P of water and the length of deprivation that can be tolerated; however, it
§ Is difffcult to indicate the minimal quantities that will be required.

g . Temperature within the shelter will determine the minimum
! ]‘ dafly requirements to sustain life. With low temperatures,
il healthy, sedentary adults and children may survive a l4-day

; period of confinement with one quart of water per day. How-
ever, water requirements increase considerably with high
temperatures, If a shelter stay were to last for an extended
time under high temperature and low water intake, serious con=
sequences, Including fatalities, may result,

iy
A - o

LEre

2. Infants who weligh more than ten pounds and are not recalving
any food will need more water than adults. More than a quart
may be minimally necessary under high temperatures,

[T
& .

3. All activities Involving physical exertlion Increase the need
for water, although the physiological processes help the body
to adjust to limited intake by increasing body temperature.

F

As a result of certain illnesses and injuries, especially those
involving loss of fluids, such as severe diarrhea or burns,
water requirements for survival increase considerably,

pa e
»

- 5. Certain foods, especially those with high protein or those
that are salty or sweet, will also increase the water needs
for all Individuals.

et

Effects of water deprivation

I

Physliological. The foremost effect of total water deprivation is a
sensation of thirst which manifests ltself in dryness of the mouth, a de-

1 creased volume of urine, and a feeling of weakness, These effects become
8 marked after three or four days without water intake, At some point, when
= the body loses too much of its water content, the physiological damage
: §[ becomes irreversible and revival with water is no longer possible,
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Requirements and Problems

Water Rasources

Psychological. Personality traits become exaggerated; mental power
Is Impaired; and confusion and hallucinations appear. The amount and
severity of these disturbances increase with the degree of water depletion.
Ultimately, people may attempt to relieve their thirst by sucking thelir
own blood and drinking their own urine.

Water Resources

All 0CD-stocked shelters will have drinking water supplies for their
designated capacity. Most other publicly and privately sponsored shelters
will also have water stocked for use by the anticipated shelterees. In
addition to stored supplies, most shelters will have other likely sources
of water, such as: the building's piping system, hot water tanks, boiler
tanks, and toilet cablnels. Procedures for making this water avallable
for human consumption will be discussed in detall In the following sections.

0CD water supply

The Federal government is stocking all llcensed shelters with metal
water drums holding 17.5 gallons of water, which is the ration for five
shelter spaces at the rate of 3.5 gallons per shelter space.

Double polyethylene plastic bag Ilners will be packaged separately
from the drums: 20 sets to a folder, 25 folders in a heavy=-duty, triple-
wall fiberboard box.

The water in these containers should have a long shelf life of approxi-
mately five years. .

Because these drums are heavy, they should never be stacked more than
three drums high.

Other common sources of water

Public water system. Although not all-shelters rely on the public
water system to remain functional after a nuclear attack, those shelters
located in areas remote from the blast may be able to obtain water from
the public water system. Because this water may become contaminated by
radioactive fallout, caution must be exercised before using it. Decontam=
ination procedures are described in Chapter 2, '"Radiclogical Protection.'

108

vy

Y

. .
) e

« shmemt 4

[P



Water Resources

Building water system. Most shelters will have additional water avail-
able in the bullding's water system. Uncontamlinated water may be trapped
in the plping system, boiler and storage tanks, sprinkler system, and non=
operable heating and air-conditioning system, by shutting off all valves
leading to and from the building's water system, For example, water closets
will hold approximately four gallons of drinkable watar.

When the water is in a closed system, such as the sprinkler, heating,
and cooling systems, it should be purified before drinking. In some .cases,
water used for cooling and heating may contain chemicals to prevent rust,
etc., which will make the water too toxic to drink even If purification
methods are applied. '

Miscellaneous sources, Other sources will iInclude water collected
in bathtubs, sinks, buckets, wastebaskets, and other containers during the
time that the public water Is functioning (generally before the attack).
Also liquid from water-packed foods and ice from undamaged refrigerators
may augment the supply. These sources should be regarded as supplemental
rather than primary sources of water.

Water sources in shelters with augmented capabllity

Some shelters;may be equipped with additional facilitles to increase
water supplies,

Storage tanks. In some bulldings, especially In those housing large
shelters, drinkable water may be found in large storage tanks specifically
provided for shelter use, but which can be employed for other purposes in
peacetime,

If these tanks are part of the regular water system of the bullding,
the water should be drinkable, In cases where the storage tanks are not
part of the regular water system, It Is important to shut off immediately
all valves leading to and from the tank in order to trap the water and
maintaln its purity.

Other privately-stocked water suppllies, Some of the publicly- and
privately-sponsored shelters will have additional stores of commercially=-
filled water containers which come in various sizes, Water in containers
which have been hermetically sealed should maintain its purity for longer
than five years.
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Water Resources

Wells. Some elaborate shelters may have wells which will supply
drinkable water, The deeper wells will require a pumping system to be
operated, |f public power fails, auxiliary power generators will be nec-
essary to keep the pumps working, Under extreme conditions, however, it
may be possible to operate the pumps manually.

In a few parts of the country, artesian wells may supply the shelter
through natural gravity flow.
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Elements of a Water Program
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" Elements of a Shelter Water Program

f Purification of Water

; Three maln types of Impurities in water are bacteria, foreign bodies,
and toxics. _Toxics which include such things as anti-rust chemicals

- will not be discussed because shelter resources are generally too limited

' to cope with toxics and the 1likelihood of encountering such elements is
small.
Bacteria

Bacteria may be attacked in one of several ways:

1. "~ Water purification tablets which are available through
the Federal Marking and Stocking Program may be added
to water, Instructions will be found with the tablets.

2. Tincture of lodine may be added, two or three drops to each
quart of clear water or eight to ten drops per quart of - -
cloudy water. The water should be allowed to stand for
thirty minutes before using.

3. Two drops of chlorine household bleach may be added to
one quart clear water or three to four drops to cloudy
water, Stir for fifteen minutes and allow to stand for
thirty minutes. |f a chlorine smell Is not detectable,
the process should be repeated,

4, Water may be boiled vigorously for a minimum of one minute.

Foreign bodies

Foreign bodies may be removed either by filltration or settling.. The
water may be filtered through filter paper, gauze, fiberboard, or a finely
woven fabric. Or the water may. be allowed to stand until sediment is col-
lected on the bottom. The water may then be decanted or siphoned from the
top.

Decontamination of Radioactive Particles

In addition to the above methods of purification, some of the water
may have to be decontaminated from radiocactive particles, Simple procedures
of filtration and siphoning can remove most of the dangers of radioactivity,
For more detalils, see page 32, Chapter 2, '""Radiological Protection.,"
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Elements of a Water Program

Aeration of Water

Water that has been stored in a closed system or a container for any
length of time tends to become unpalatable. While such water may be per-
fectly drinkable, the bad taste may affect shelteree acceptance. |ll-tasting
water may be equated by some persons with unsafe water, Water that has been
stored for an extended period can be made more palatable by aeration. This
can be accomplished by pouring the water from one container to another
several times carefully to avoid spillage.

Rationing Water

Because water is essential for life, It Is of primary Importance to
prevent Its waste and to ensure that it is rationed fairly, Even when
shelter water supplies are plentiful, management should operate under the
assumption that unforeseen factors such as overcrowding, contamination or
loss of water, and extended shelter stay may reduce the availability of
water. In addition, it will be prudent to save water for the immediate
post=shelter period if possible,

The alternative approaches to rationing that were discussed in Chapter 7,
''Food,'' page 88, apply also to the rationing of water. It should be emphas-
Ized again that water Is more essential than food for survival, Strict
control of resources Is, therefore, a paramount management concern.

Factors to conslder in rationing

Before water can be apportioned, (1) the number of shelterees, (2) the
amount of avallable drinking water, and (3) the length of the stay must be
estimated. Until information about external conditions is avallable, con=
finement should be estimated at two weeks. The ration can be adjusted later
when the length can be gauged with greater accuracy.

Scheduling Water Breaks

Number and timing of water servings

Water should be served at regular intervals during the day. A schedule
of five or six water servings per day is recommended, to be distributed with
each serving of food, Sample daily water distribution times are indicated
in the shelter schedule, page 310.

For more details about changes in schedule, the first shelter meal, sched-
ule for infants and children, and shift feeding, see the discussion of those
topics in the chapter on food.
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Tapping of Water

Tapping of Water

Tapping water refers to siphoning water from the 0CD drum and drawing
water from other likely sources. Because the procedures are pertinent to
each type of water source, they will be discussed under 0CD drums, other
likely sources, and augmented sources, respectively,

Distribution of Water

No matter how the water is drawn, Ih.all cases, management should see
that each shelteree gets his apportioned amount of water with the least
splllage, :

wWhere feasible, a water record kept for each shelteree may allow for
flexibility in recelving water rations by keeping an Individual record of
the water drawn by each shelteree. This would Insure that no one would
recelive more than his allotted share.

Methods for distribution of water will depend on the size of the
shelter, Its configuration, and the type of available equipment. The
discussion on centralized versus decentralized preparation of food, page 90,
and fixed=point versus moving-point distribution, page 92, are also applic-
able to the location of water supplies and will not be repeated here., Addi-
tional information pertaining solely to water will be presented below,

Procedures

One of two distribution alternatives should be followed depending upon
shelter size and configuration.

1. Fixed point: Elther a Unit or Section goes to the water
source at one time, Each person has his cup filled and
carries it himself, The Unit or Section leader supervises
the distribution,

2. Moving point: The Unit leader collects all cups, goes to
the water drum, has the cups filled and capped with the lids
(using 0CD stocks), and carries them to his shelter group.

The first method may create traffic problems in a large shelter, while
the second method has the danger of high spillage.
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Procedures With 0CD Water Stocks

Procedures for Shelters With OCD Water Stocks

Purification
Water stocked in the Federally provided drums should be drinkable. To
eliminate any possibility of contamination, however, the Federal government

has provided purification tablets with instructions for their use printed
on the bottles.

Drawing Water from OCD Stocks

Location of the drums

In general, water supplies should be located in the kitchen area(s).
The drums should always be kept upright. The water drums weigh approximately
150 pounds when fllled. As a result, it will take two to three men to
move them to a new location in the shelter. Any movement should be executed
with the utmost caution to prevent damage to the drum and water spillage.

Problems of water tapping

In order to tap OCD water containers with a minimum of water loss,
the bag must be siphoned with the provided tube. Because no clamp has been
supplied to stop the flow of water, elither a medical clamp found in the 0CD
medical stocks should be used or some type of clasp or tie improvised; for
example, a large paper clip. |If untrained persons are employed for this
task, management can anticipate some difficulty in\terms of water spillage,

When the water In the drum is too low to flow freely, the drum should
be elevated either by placing it on another drum, food case, or any other
object, so that water can continue to flow. After the water supply has
been depleted, any additional water which has spilled into the outer bag
should be used before the empty drum is used for other purposes,

Personnel
Only authorized personnel should handle and distribute water. These

persons may be part of the food team or may be a separate team depending
upon the size of the shelter and the methods of distribution practiced,
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Procedures With 0CD Water Stocks

A monitor should be placed at the water supplies at all times to super=
vise the drawing and distribution of water.

Distribution of OCD Stocks

Equipment and procedure

The Federal stocks contain a six-ounce plastic cup for each shelteree
and an additional supply in case of breakage. Water should be poured from
the drum into these cups and distributed to the shelterees. The drum 1id
may serve as a tray to carry the water cups.,

Each shelteree should keep his drinking cup for the duration of confine-
ment. |f some marking equipment is available, the cup may be marked with
the identification of the shelteree and kept in a deslignated location, if
his section has such an arrangement. Otherwise, the cup should be kept
on his person or with the personal belongings of the shelterees,

Personne!

At least one monitor should be stationed at each water outlet in the
shelter to supervise the distribution of the water. The number of monitors
needed will depend on the size of the shelter and the method of distribution
used,

If Individual water records are to be kept in a shelter, personnel will
be needed to monitor and record the amounts of water which shelterees will
draw,
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Procedures With Other Common
Water Sources

Procedures for Shelters With
Other Common Water Sources

Purification

Public water system

Water available from a public system should be monitored for fallout,
Methods for decontamination of radiocactive fallout are described in Chapter 2,
page 32,

Bullding water system

Water trapped in hot water tanks, tollet tanks, pipes, and any other
part of the open water system, should be drinkable if the valves leading to
and from the total system have been shut off upon shelter entry.

Water contained in closed systems such as the heating, cooling, and
sprinkler may need purification and aeration. Care must be taken-to
avold using water which contains toxics.

Tapping of Other Likely Water Sources

The procedures to obtain water from such sources as publlic water systems,
pipes, water tanks and closets, and storage tanks, basically involve the
same steps, The following procedure begins at the time of shelter entry:

1. All water intake valves for the building and for individual
tanks should be shut off to prevent water loss into the mains
If pressure drops. Where shut-off valves cannot be found,
the shut-off valve at the curb may be closed. -

2. To create the air pressure which is required for tapping the
water sources, a valve or faucet should be opened at the high-
est level in the building above the water supply. This must
be done before the arrival of fallout. If fallout is descend=-
ing, then the tap in the safest high point should be opened.

3. To conserve water, all water taps except the one required for
pressure should be closed,

L, For tapping a hot water tank, generally, opening a valve at
the top of the tank will allow water to flow from the bottom

faucet.
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Procedures With Other Common
Water Sources

The water supply may be wasted |f the outlet for the water is
too large, or if it cannot be shut off. If the water taps are

not located within the shelter area, water mav be brought in
through a flexible hose.

In addition, all available containers, tubs, sinks, etc.,
should be filled with water and covered.
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Procedures With Augmented
Water Stocks

Procedures for Shelters
With Augmented Water Stocks

Purification

Storage tanks

|f storage tanks have been part of the bullding water system, the
water In them should be drinkable, The valves leading to and from the bulld-
ing water system, should be shut off to ensure that the water will not be
contaminated from outside sources. |f the tanks have been used solely for
storage, the purity of the water should be tested before using it and approp~
rlate measures taken. |If testing is not possible, It will be safest to
purify the water with the most feasible methods avallable,

Other privately=stocked water supplies

Water stored In hermetically-sealed containers will be drinkable for
a long period of time. However, If purification is indicated for any reason,
refer to page 111, "Purification of Water,'

Wells

Water from wells should be free from all contamination, particularly
If the well is supplied by subterranean sources.

Tapping of Water

Commerically stored water

These containers require- the same procedures as 0CD stocks, if these con=
tainers are large, heavy, and have no outlets for drawing the water. If the
containers are small, water may be poured either into receptacles such as pots,
pans, coffee urns, or kettles,  and ladled into individual cups, or poured dir-
ectly into individual cups or canteens, Care should be taken to avoid spillage.

Well water
As long as the pumps are operative, water can be drawn from outlets in

the shelter. An arteslan or gravity-type well will not require a pump. If
power Is not avallable, some wells may be drawn by hand.
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Other Uses of Water

Other Uses of Water

Although water may be desirable for other shelter functions, such as
personal hygiene, sanitation, fire suppression, and decontamination, these
are secondary uses and other alternatives to water are usually available.
If, however, drinking water is more than adequate for all eventualities,
management may allocate water for the above purpuses.

Non=-contaminated water which is considered non=drinkable because of
impurities may be used in fire fighting, decontamination from fallout,
sanitation, personal hygiene, and heating food containers. The chapters
on "Radiological Protectlon,' ''Safety and Rescue,!' '"Sanitation,' ''Health,"
and "'Food'' provide additional relevant information..
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Sleep Requirements and Problems

Sleep Requirements and Sleep Problems

Sleep requirements

It is difficult to establish a specified number of hours as a minimum
human sleep requirement. The amount of sleep required varies greatly with
the individual and the situation. A majority of adults get between six to
nine hours of sleep daily, but this cannot be taken as a standard for in-
shelter sleep requirements.,

As a rule, children and elderly and infirm people will require more
sleep than the general adult population. Children under six, especially,
will require a great deal of sleep,

It Is natural and to be expected that most shelterees will experience
partial or total sleeplessness the first few days in shelter, After the
first few days, many people will tend to sleep or rest more than they did
prior to entering the shelter, This will be due to a decreased intake of
oxygen, water, food, and the monotony of the environment that will charac-
terize many shelters.

Sources of sleep problems

It Is Impossible to catalog all the possible sources of sleeplessness
in a shelter, Some of the more likely causes of sleep problems are:

1. Anxiety, fear: Emotional reaction to the disaster and to the
strangeness of the shelter environment will contribute heavily
to sleep problems, especially the first few days.

2. Temgeraturé: High temperature and humidity will be a common
cause of sleeplessness in many shelters, Under some conditions
shelterees may find it too cool for comfortable sleeping.

3. Hard floors: In the absence of a bunking system shelterees
will have to sleep on the floor. Even with Improvised mat=-
tresses, the floor may be too hard to permit comfortable
sleeping for many persons, especlally in the initial portion
of the shelter stay.

Children. Children in shelter may well pose a management problem during
sleep times. Many children will fall asleep rapidly under shelter conditions.
Others, especially those separated from parents, i1l or injured, or those
with special problems (for example, bed wetters), may not be able to sleep
and thereby disturb others.
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Sleep Requirements and  Problems

Effects of sleeplessness

Shelteree reaction to extended periods of sleeplessness may be either
apathy and listlessness, or, on the other hand, irritability, or a combina=~
tion of the two. This may be accompanied by physical symptoms, such as head-

aches and nausea. Performance of tasks requiring concentration may be impaired.

Because of the crowded shelter conditions, individuals with sleep prob-
lems, through their noise and movement, may interfere with the sleep of those
near them. This will hold true whether the shelterees are sleeping on the
floor, or in bunks.

Recognizing sleep problems

Signs of sleeplessness will be obvious, There will be much tossing and
turning among the shelterees. The amount of tollet trafflc at night will also
he a measure of restlessness in shelter. Physical effects of fatigue that -
can be recognized during the day include sagging facial muscles, drooping
posture, frequent yawning, headaches, and nausea. However, any or all of
these conditions may be due to other causes.

Procedures for dealing with sleep problems

The shelter manager should consider providing additional daytime rest
periods for all shelterees the first few days, at the expense of organized
social and recreational activities,

For shelters with many separate rooms or floors, shelterees with serious
sleep problems may be segregated at sleep time from the remainder of the shel-
terees., This will allow those with severe sleep problems to receive special
attention, and will tend to make it easier for the remainder of the population

to fall asleep and remain asleep.

Children'’s sleep problems will be decreased if they sleep with their par-
ents. In the absence of a child's parents, he should be assigned to a set
of ''substitute' parents during the shelter stay,

Drugs to induce sleep should not be given to shelterees, except perhaps
in cases of painful injuries or ailments, where the drug is primarily given
for relief of pain.

The above mentioned procedures are special and limited. There is no simple

general procedure for solving sleep problems. The most reasonable procedures
are those that deal with the source of the sieep problem, Shelterees should be
made as comfortable as possible in the sleep area. The manager and his staff
should try to allay fears by creating an atmosphere of confidence. The comfort
that family and friends can provide the distraught during sleep time can be

a valuable aid to the manager.
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Sleeping Arrangements
No Bunks

Sleeping Arrangements for
Shelters Without a Bunking System.1

There are several basic decisions that the shelter manager has to make
concerning sleep that greatly affect the organization and operation of the
shelter. One such decision is whether all shelterees should sleep at once,
or in two or more shifts, Another Important decision pertains to locating
the sleeping area in shelter. These decisions must be made very early In
the shelter stay, |f they have not been made prior to occupancy. If the
decisions have been made prior to occupancy, they should be re~evaluated if
the actual number of shelterees Is greater than the planned capacity.

Simultaneous versus Shift Sleeping

Recommendations for simultaneous sleeping

If there is adequate space, it is better to sleep the entire shelter
population at one time, rather than in shifts,

Simultaneous sleeping should be considered, especially if the shelter
consists of a single space, or of several areas or rooms which cannot be
adequately ''insulated'' from light and noise.

Requlrement for simultaneous sleepling

There must be enough usable space avallable to sleep all shelterees at
one time. This can be determined through use of the following table.

Alsle space, which was not taken into account in the table, shouid be
allotted wherever possible, A two-foot alsle around the perimeter of the
sleeping area, plus at least one aisle and preferably more within the
sleeping area, will make entry and egress in the sleep area easier, and
thereby Increase menagement control during sleep hours,

Advantages of simultaneous sleeping

Simultaneous sleeping appears to offer fewer management problems than
multiple shifts of sleepers, because of such factors as noise control,
control of shelteree movement, and scheduling of activities.

]A bunking system consists of bed, cots, or bunks that have been installed in
a shelter for the primary purpose of slgeping the shelter population.
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Sleeping Arrangements
No Bunks :

Table Vi1,

On The Floor Sleep Space Required For 100 Sleepers

SQUARE FEET AVAILABLE CONDITIONS FOR SLEEPING
100 SHELTEREES

650 1. All except children have to sleep with
legs bent.
2. Situation may be uncomfortable enough
to consider ''shift sleeping.'

900 1. Almost all shelterees will be able to
sleep on thelr sides with legs extended.
2. Some will be able to sleep on thair -
backs.

1500 1. Almost all shelterees will be able to
sleep on their backs with legs extended.
2. There will be sufficient room to extend
arms and move body slightly without
interfering with other shelterees.

Recommendation for shift sleepin
Shift sleeping is recommended when there Is not enough space for simultaneous

sleeping, particularly where a shelter has well separated rooms or areas that
will keep out light and noise.

Advantage of shift sleeping

The major advantage of shift sleeplng is that it saves space; which is a
very important consideration in shelter. However, the uses to which this
space can be put might be limited by the requirement to lower noise and
illumination levels, so as not to distrub those on the sleep shift.

Number of shifts

it is recommended that the number of sleeping shifts be kept to two, if
at all possible. See Figure 11, page 312, for sample shift schedules.
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Steeping Arrangements
No Bunks

Two shift sleeping will permit a large period of time daily when all
shelterees are awake for activities in which the entire shelter population
should participate. Twc shift sleeping will also allow time for daytime
naps and rest periods for children and others requiring them,

Assignment to shifts

The Section should be assigned to a sleep shift as a group. This Is to
retain the cohesiveness of the Sectlon, which is an Important factor in shel-
teree morale. However, in some cases, the Section may have to be broken
up, Iin order to segrigate the sexes during sleep hours. See '"'Separation
of Sleepers,' page 128.

Location of the Sleeping Area

Many considerations must be taken into account in determining where to
locate the sleeping area in shelters without a bunking system. This Is
another decision that should be made prior to occupancy, but should be
re-evaluated on the basis of actual in-sheliter conditions.

Factors to consider in locating sleeping area

Shelter size and layout. In a small single-space shelter, there will
often be no cholce In locating a sleeping area, The sleeping area will
consist of all or most of the usable floor space.

Ventilation, To provide an environment most conducive to sleep, the
sleeping area should be located, so that temperatures are within the comfort
zone, See Table 'V, page 64,

Noise and light., When shift sleeping is used, the sleeping area must
be separated from the activity area, elther by a barrier or by physical
distance. This has a twofold purpose: to Insure that sleepers are not
affected by ongoing activities in the day area, and that activities are not
constrained by the requirement to keep light and noise levels low enough
so that people can sleep. The quieter and darker the location, the greater
the opportunity for sleep.

Toilet facilities. In a shift-sleeping shelter, the toilet and sleep
areas should be located in relation to each other, so that those in the day
area can use the facilities without disturbing sleepers.
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Separation of Sleepers

Recommendations for separation of sleepers

It is recommended that shelterees be separated in the sleeping area on
the basis of sex, age, and marital status, Single men and single women should
be segregated in the sleeping area. This includes unmarried men and women,
and also those who are married but unaccompanied in shelter by their spouses
or children. = It is advisable that infants and pre-teenage children sleep
in close proximity to their parents.

Segregation_procedures

The most effective way to accomplish separation is to use physically
separate areas for a dormitory or dormitories for single men, and one or more
for single women. Family groups should sleep together in a third location,

If physically separated sleeping areas are not available, separation may
be achieved in several ways. Single men can be assigned sleep positions at
one end of the sheliter and single women at the other end. Family groups will
be assigned sleep positions between the two single groups. This approach Is
based on the assumption that married couples, especially In the presence of
their children will be more likely to accept a shelter regulation against
sexual behavior, and thus not only provide a space barrier between unmarried
men and women, but also be a model of appropriate behavior for the young
unmarrieds.

For larger shelters without physically separate sleep areas, a method
for separation of sleepers is to assign a Sectlon or Division to a sleeping
area and have a group leader segregate the sexes within his group. This
would require coordination between group leaders to insure that segregation
extends between groups. Management control over the large shelter may be
increased by keeping groups together for sleep purposes and segregating
within them, rather than assigning, say 1000 women to one part of the shelter
and 1000 men to another. See Figure 1, page 129, for a sample method
of segregating sleepers.

Allocation of Sleeping Space

Purpose of standardized sleep positions

If shelterees are arranged in certain standardized sleep positions, the
spread of respiratory ailments may be decreased. It is the shelter manager's
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segregation of sexes within each division, and (3) head-to-
foot positioning of sleepers.
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Sleeping Arrangements
No Bunks

responsibility to have ready a plan for the arrangement of shelterees within
the sleeping area, and to provide a basis for assigning shelterees to
their positions,

Recommended standardized sleep position

It is frequently recommended that shelterees and their neighbors sleep
in a "head-to-foot'' arrangement. This Is Illustrated in Figure 1.

In assigning shelterees to sleep positions on the floor, sufficient
aisle space should be left so that individuals may enter or leave the sleep
area without disturbing others. A three-foot aisle allows passing without
too much difficulty; a two-foot aisle requires a good deal of coordination
for two way traffic, while a one-foot aisle will allow passage in only one
direction at a time. One of the problems of maintaining open alsle space
will be the tendency of peopie to extend arms, legs, even whole bodies into
the aisle while asleep.

Two small chlldren may be fit into the floor space allocated for one
adult.

Responsibility for assignment to sleeping positions

If the Section is to sleep together, then the Section leader is responsi-

ble for assigning shelterees to specific sleep spaces. |f the Section will
be broken up for sleep purposes, then the manager, a staff member, or the
Division leader must explain and implement the sleeping arrangements.

Daytime Use of Sleeping Area

Naps and rest periods

Chiidren and elderly or infirm persons require daily naps and rest
periods. It would be desirable that space in the sleeping area be set
aside for daytime sleep and rest use.

Under shelter conditions, many healthy adults may also want to spend
more time resting than usual. |f at all possible, sleeping space should
be also made available for daytime use by adults.
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No Bunks

4 Daily planned rest and quiet periods, during which children's activity
E :[ and noise levels are controlled, may provide needed 'breaks'' for the adult
S population.
b
| o
Eos Daytime rest periods will tend to lower in-shelter temperature and

o oxygen consumption. If many people are actually sleeping during the day,

- this reduction can be significant.
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Sleeping Arrangements for
Shelters With a Bunking System

Most of the decisions that must be made in establishing sleeping
arrangements are the same for shelters with a bunking system and without
one. As a result, a number of guidelines in the previous section, dealing
with shelters without a bunking system, are applicable to this section
for shelters with bunks. The material presented below consists of
additional guidelines that pertain only to shelters with a bunking system,

Simultaneous versus Shift Bunking

Requirements for simultaneous bunking

There must be sufficient bunks available to sleep all or most of the
shelterees at the same time. |If there are almost enough bunks, same
additional bunks can be fashioned from furniture or otherwise improvised;
in addition, some shelterees (the very tall or very wide ones) will
frequently feel more comfortable sleeping on the floor, making more bunks
aval lable.

Advantages of simultaneous sleeping

If only one person occupies a bunk which does not have to be dismantled
daily, the bunk becomes a place of relative shelter privacy, where an
individual can relax during the day and store his non-valuable personal
effects.

From the health and sanltation point of view, It is more desirable that
only one person occupy any bunk. 'Hot bunking'" (assigning more than one
person to the same bunk in shifts), Increases the possibility of the
transmission of infectious diseases,

Separation of Sleepers

Procedures for seqregation

Segregation of sexes may be accomplished by assigning single men and
women to bunks in tiers that are physically separated. |f the tiers are
located in separate rooms, the dormitory principle may be carried out.
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Sleeping Arrangements
With Bunks

Allocation of Sleeping Space

Ass ignment o bunks

If the bunks are erected at the time of shelter entry, it may increase
management control to assign shelterees to temporary bunk locations upon
entry. Bunk reassignments should then take place to unite familles and
friends and segregate sexes as the shelter is being organized.

In assigning bunks, it would be advisable for safety reasons not to
put children in the top bunks of tiers. Elderly and infirm shelterees
should not be assigned to bunks that are either too high or too low to
reach with safety and relative ease,
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Sleeping Facilities for
Shelters Without a Bunking System

If a shelter is not equipped with bunks or cots for sleeping purposes,
a management decision must be reached as to whether shelterees will sleep
on the floor, or whether a bunking system can be improvised out of available
furniture and other in-shelter materials.

Improvisation of Facilities Without Modification!

Recommendation for sleeping on the floor

Sleeping on the floor is recommended if sleeping space is not a problem,
and if there are not enough tables, desks, etc., for all or most shelterees
to use for sleeping purposes, and there are no apparent health reasons that
make It undesirable to sleep on the floor. The comfort of '‘on-the=floor"
sleeping will be enhanced through the use of improvised bedding. See pages
137 and 138,

If a decision Is made to sleep on the floor and there are some more
comfortable facilities such as chairs, cots, even tables and desks, these
should be set aside for special use (for example, in the sick bay),

Other possible facilitlies

Some shelters will have special facilities that can be used without
modification for sleep purposes. In a shelter with an auditorium, the
auditorium seats will very likely be the sleeping facilities. 1In a filled
parking garage, the cars may well provide sleeping faclilities for many
shelterees.

Improvisation and Modification of Facilities

Purpose for modifying facilities

The basic reason for modifying improviged facilities is to increase the
shelter sleep capacity. If shelterees can sleep on tops of desks, tables,
etc., as well as under them, more shelterees can be accommodated at one time.

‘Modifying improvised facilities consists of taking tables, desks, chairs,
doors, whatever is avalilable, and in a planned way, combining them into
a bunking system,
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Improvised tiered bunks

The most effective use of sleep space will result from Improvising
facilities in a tiered arrangement, |f there are a number of tables or
desks with wells open at both ends, they may be used for this purpose,
Pushing tables or appropriate desks together results in two sleeping -levels.
Shelterees can sieep under the tables, and some on the table tops. Carefully
placing additional tables on top of the lower arrangement of tables, provides
another tier for sleeping. It also adds a safety factor for sleepers on
the lower table tops; the legs of the second layer of tables should keep
more active sleepers from rolling off the table,

This approach is feasible only if there are a large number of tables
or desks to push together or stack, If there are only a few tables relative
to the shelter population, they may be more profitably put to other uses
In shelter,

Another approach is to fasten together six or seven multi-tiered, open
backed, metal bookcases or stock shelves, Depending upon the width of the
shelves, one or two persons can sleep on each tier., Five tiers of sleepers
will very often be possible, using normal metal bookcases or stock shelves,
See Figure 2,

When Improvised bunks are tiered, precautions should be taken to assure
that the tier Is strong enough to support the intended weight and safe enough
to keep shelterees from falling off the upper tiers. Also, if possible,
assignment to above-the-~floor Improvised bunks should be on a voluntary
basis.

Improvised children's bunks

Bunks for infants and small children may be made from cardboard cartons.
If possible, the carton should be lined with a waterproof material. It
should be recognized that waterproof materials, if not properly installed,
may become a suffocation threat to infants. Children should be assigned to
a specific cardboard bunk for the entire shelter stay, to the extent possible,

Sleep Area Partitions

Purpose of partitions

Partitioning the sleep area serves two basic purposes. First, the

partition serves to separate the sleeping area from the daytime area. This is a
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Sleeping Facilities
No Bunks

requirement for carrying out shift sleeping successfully., Secondly,
partitions can be used to segregate the sexes during sleeping hours,
which will help maintatn social control in the shelter.

Natural and Imgrovlsed partitions

The natural configuration of the shelter can be used to provide separate
sleeping areas. A natural partition is any structural feature of the shelter
that insulates one part from sight or sound of another. This includes
separate roofs, walls, room dividers, :

Temporary partitions for separating sleeping areas can be erected from
folding screens, portable blackboards, map racks, bulletin boards, and signs.
Tables and desks can be used as temporary partitions also. Curtains and
blankets can be hung or draped to separate areas. In parking garages, cars
may be moved to form partitions. Whatever Is used as a partition should
not take up too much floor space in shelter.

Bedding

In most shelters, bedding such as blankets, sheets, and pillows are
not stocked for general shelteree use. Some bedding may be brought by
shelterees, in addition to which improvised bedding can be fashioned in
shelter from items that may be available.

Use and improvisation of blankets

in the warm environment of many shelters, blankets will not be necessary
as a covering., However, in-all shelters, blankets may still be needed by
the infirm and aged,

In addition to being useful for warmth, they have a number of other
uses., A blanket may be used as a mattress or mattress cover, rolled up
as a piliow, or hung up as a partition,

In those shelters in which blankets are needed, they may be improvised
from among the following sources: clothing (coats, jackets, shirts, sweaters);
furniture (slip covers, drapes, curtains, rugs); towels, laundry bags, and
newspapers, other paper and cardboard.
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Use and improvisation of mattresses

Sleeping on the floor, on a desk or a table, may be made more comfortable

through the use of an improvised mattress. It would be Impractical to try
and simulate the thickness of a mattress with improvised materials, but even
one layer of clothing, cardboard, or other available material, between the
sleeper and the floor or desk top will ald shelteree comfort. Anything that
can be used as a blanket can also serve as a matiress,

Use and improvisation of sheets

As a general rule, sheets or their improvised equivalents are not neces~

sary in a shelter. One condition under which they may be valuable is that
of shift bunking. 1f two or more shelterees share a common bunk, table top,
or even spot on the floor, it would be advantageous if each had his own real
or improvised sheet or something between the sleeper and the sleep surface.
From both a psychological and a medical point of view, an individual's own
private sheet or other form of bedding would be valuable in overcoming some
of t?e disadvantages of "hot bunking'' (more than one person using the same
bunk).

Use and improvisation of pillows

For many Americans, pillows are a requirement for sleep comfort. Few
shelters will stock pillows, but in almost all cases, pillows can be impro-
vised out of available shelter materials, Any sizable article of clothing
that can be rolled up can be used as a pillow. Books may also serve as
improvised pillows.
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Sleeping Facilities for
Shelters With a Bunking System

The following guidelines are the additional information Items and action
recommendations that apply only to shelters with a bunking system, Many of
the guidelines in the section immediately previous are also relevant for
shelters with bunks.

Status of bunks at time of shelter entry

Bunks erect. Under many clrcumstances, it will be beneficial to have
some bunks erected at the time of shelter entry. Among the advantages of
such an arrangement are:

1. It provides a place where sick and injured can rest immediately
upon entry.

2. By directing incoming shelterees to specific locations in bunks,
crowding and milling about is cut down.

3. As-<lgnment to bunks represents an immediate first step in shelter
organization, and it can be the basis for later assignment to
shelter sub=groups.

These bunks ought to be set at a distance from the shelter entrance to
prevent congestiori at the point of ‘ingress,

smantled. If there is a possibility of blast, it may be
advisable to keep bunks dismantled and stored in a way that keeps them from
injuring shelterees at the time of blast,

Ass|gnment to bunks

Shelterees should be directed to fill up bunks in order, starting with
the tiers that are furthest from the shelter entrance.

It should be made clear to shelterees that the initial bunk to which they
have been assigned may not be the bunk in which they will spend their shelter
stay, and that they will have a volce in determining this,

In order to carry out bunk assignments upon shelter entry, some traffic
assistants may have to be recruited from among the first incoming males and
given the task of directing shelterees to thelir bunks.
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Erecting and dismantling bunks

In some shelters, bunks will have to be dismantled and erected daily,
for maximum use of shelter space. In such cases, the shelter manager should
establish a set of procedures and a schedule for erecting and dismantiing
bunks, and, in addition, assign responsiblility for this task to appropriate
personnel. These personnel may consist of either a specialized bunk team
who perform the task daily, or it may be performed by the shelterees in a

group,

Daytime use of tiered bunks

Many formal bunking systems are flexible enough to provide for a variety
of daytime uses,

1. Bunks may be left in place for daytime naps.

2. Bunks may be used as chairs for eating, recreation, etc.
To accomplish this, some modification Is usually necessary
(e.g., removing or ralsing the middle bunk on a tiler).

3. Removable bunks may be used as tables or desks, when placed
on water drums, cartons, camp stools, etc.
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Contiol of Sleep

Control of Sleep

The period of shelter sleep offers a stern test for shelter management.
If order can be maintained during sleep hours, then from a management point
of view, the shelter is In fairly good shape.

Maintaining Order During Sleep Hours

Controlling noise levels

Nolse within the sleeping area must be kept down to a level that will
not interfere with shelteree sleep. Quring pertods of anxiety in shelter,
the noise level in the sleeping area may be quite high. Children and
teenagers may be especlally difficult to quiet down,

Where shift bunking Is utilized, It is extremely important that the noise
levels in the day area be kept down to a level that will not Jeopardize
shelteree sleep.

Controlling light levels

"Lights out'' for sleep should prevall for the entire sleeping group.
Individual shelterees should be discouraged from such activities as reading
via flashlight after '"lights out."

In almost all shelters there will be some way of dimming or extinguishing
the lights in the sleeping area. For shelters that cannot dim or extinguish
lights for one reason or another, there is evidence that within a few days,
people will get used to sleeping in the light.

The sleeping area should not be in total darkness. There must be
enough light to carry out necessary movement in the sleeping area. Flash-
1ights, lanterns or gooseneck lamps may be reflected off wall or corner of
room to provide sufficient light for dark-adapted movement in sleeping area.

Malintaining social standards

It is imperative that high social standards be maintained in the sleeping
area. This pertains especially to sexual behavior. Separating sleepers by
sex Is only a partial solution. The shelter staff, especially those on sleep
watch, must be vigilant in identifying potential problems and keeping them
from becoming actual problems.
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Control of Sleep

Providing assistance to sheltereas

During sleeping hours, shelterees may require assistance. These include
people who can't sleep, people who require medical attentior, people moving
to and from the toilet facilities, etc. One of the purposes of the sleep
watch will be to render assistance to shelterees during sleeping hours.

Sleep Schedule

Purpose of sleep schedule

Since sleeping is such a space-consuming and time-consuming activity,
it affects the organization of all other shelter aztivities, Were shelterees
allowed to select their own sleep times, the organized pattern of shelter
actlvities, so vital to survival, would be threatened,

A standardized sleep time is necessary to maximize the opportunity for
in=shelter sleep, People retiring on an individual basis will be & cause
for disturbance in the sleeping area, and interfere with the sleep of those
who have retired previously,

Recommended sleep schedule

Adults. There should be a standard time for '""lights out' and reveille.
The shalter schedule in the shelter administration chapter contains sample
sleep times for simultaneous and two=shift bunking.

Children. Children should go to sleep earlier than the above times,
but also on a scheduled basis. One possibility is nine o'clock p.m. sleep~
time for children between six and twelve and a seven o'clock p.m. sleeptime
for children under six, A sepirate schedule for children's sleep will be
most effectively implemented If two conditions are met. The first Is that
it is possible to set up space In 'the sleeping area where children can sleep
prior to general ''lights out.'"" Secondly, this sleeping space should be
sufficiently “insulated' from ongoing adult activities so that children are
not disturbed. These conditions are highly desirable, although not absolutely
necessary. Many children will be able to sleep under adverse noise, light,
and space conditions.

Responsibility for schedule

Since the sleep schedule Is a standard for the entire shelter, the
shelter manager or his top level staff is responsible for its development and
implementation. This should not be left to group leaders to do.
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Control of Sleep

Implementing the schedule

The sleep schedule should not be put into effect on the basis of ''clock
time' alone. It should depend upon the physical and emotional status of
the shelterees and the length of time since entry., For example, if shelter
entry took place around nine o'clock p.m., it is not recommended that shel=-
terees be sent to sleep at eleven o'clock p.m., especially in the first
24 hours of shelter occupancy. The manager must determine the optimum time
for sleep based upon his evaluation of a wide variety of pertinent factors,
such as shelteree wishes, time of day, emotional state of shelterees, avail=-

able shelter facilities.
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Toilet Facilities:
0CD Stocks

Toilet Facilities for Shelters
With OCD Sanitation Stocks

In most shelters, toilet facilities are quite primitive. As a result,
shelterees will have to make adjustments in thelr personal habits. If the
shelter contains a large number of infants and children, or outbreaks of
gastrointestinal [llnesses occur, toilet problems may become acute.

Toilet equipment and supplles

Shelters are supplied with OCD sanitation drums to meet the needs of the
rated capacity of the shelter, In addition, the 17.5 gallon water storage
drums may be used as tollets when empty.

General toilet supplies, such as toilet paper, antiseptic chemicals,
polyethylene gloves, etc., are also supplied with the sanitation drums. These

" supplies are quite limited, and must be used very sparingly If they are to

last. See Appendix C for lists of sanlitation and other 0CD supplies.

Toilet facilities very likely exist in other parts of the building In
which the shelter is located. When the radiation level permits, these spaces
may be checked for operability and, if in working condition, could eilther
supplement or replace the stocked toilet facilitles.

Under certain circumstances such as an outbreak of gastrointestinal fil-
ness, the existing toilet facilities could become inadequate. If no alternate
facilitles become avallable as radiation subsides, the sanitation drums can be
emptied outside the shelter and re-used.

Location of tollet facilitles

Facilities should be located away from the living area. In a shelter that
consists of a single space, commodes may be placed at either end of the shelter.
This 1imits shelteree contact with the tollet area and facilitates segregation
of the sexes. It also reduces odors in the living area and enhances whatever
toilet privacy is practicable,

Toilets should be as far way from the food storage and handling area as
possible to prevent possible contamination of the food supply.
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Because the sanltatlion drums are portable, they may be placed wherever
desirable tn shelter. However, the drums will be Inconvenient to move when
filled. The distance to the shelter exit, or to another area where the
filled drums can be emptied or stored, is another conslideration In locating
the tollet facilities,

Toillets should be shielded from public view. The physical layout of the
shelter may make it possible to locate toilet facilities in areas that are
closed to general view.

Tollet facilities should be located near the ventilation exhaust 1f one
exists in shelter, In order to keep odors and fumes from the tollet area to
a minimum,

When the radlation level permits, the portable commodes could be relocated
in another part of the building outside the immediate shelter area. '

Procedures for use of tollet facilities

The OCD sanitation kit contalns instructions on the use of the sanitation
drum as a commode, e

" Making water drums avallable. Water drums will become avallable for
toilet use as water is consumed. Some sanitation situations may require the
use of more drums than would become available using normal water distribution
procedures, By changing distribution procedures so that water 1s taken from
only one, or in large shelters a few drums at a time, a given drum may be
emptied more quickly.

Seqreqation. Toilet areas should be segregated by sexes, preferably by
establishing separate toilet areas insofar as possible.

Privacy. Some method of screening toilets from general view should be
improvised if the configuration of the shelter is not such that this can be
accomplished by placement of the toilet area. Blankets or furniture can be
used as Iimprovised partitions. Unopened cartons of shelter supplles can
be piled up around the toilet facilities to provide a temporary screen.

Infants and children. Infants and young children in diapers will constitute
a serious problem for tollet sanltation. Among the possible procedures for

alleviating the problem are:
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1. Improvising diapers out of available materials, such as
articles of clothing.

2. Meking diapers re-usable, by fashioning a diaper liner
from available materials.

3. Extending the use of diapers, by changing children only
after defecation.

4, Disregarding dlapers, and cleaning up after each child,
This may be the simplest and most desirable procedure for all,

Conservation of supplies, The contents of the sanitation kits, such
as disenfectant, hand cleaner and plastic gloves will be in short supply,
and their use should be regulated. Tollet paper may become a valuable per-
sonal item, and it too should be used with care. The necessity for economic
use of these materials should be communicated clearly to the shelterees and
their cooperation requested in the conservation of all sanitation suppllies,
They should be provided with guidelines as to how much an Individual is to
use of a given item. Sanitation team personnel should monitor closely the
rate at which these supplies are being used. |f, at any point, It appears
that serious shortages are developing, it wbuld probably be best to ration
all supplies until they can be replenished.

If toilet supplies, especially toilet paper, must be rationed, it is
most effectively accomplished by having <anitation personnel distribute the
proper ration to each user as he enters .“2 tollet facility,

Adjusting tollet traffic, Tollet traffic may be heavier at certain
periods of the day than at others. This will very likely be the case during
the period immediately after reveille, and in the evening before ''l1ights
out." Serious congestion may result if individuals take too much time in
use of the facilities. Social pressure may correct the situation without
direct intervention by management. |If the situation persists or worsens,
it may be advisable to set up several different times for reveille or lights
out, separated by 10 or 15 minutes., Half the shelterees could be assigned
to the Y'early' reveille and 1ights out; the other half to the "late' shift.
This should relieve toilet area queuing.

Maintaining cleanliness. All shelterees are responsible for maintaining

sanitary standards in their use of the tollet facilities. To increase clean-
liness in the tollet area, shelterees should perform all toilet functions

in the seated position.

The waterless hand cleaner is primarily for the use of medical, food,
and sanitation personnel, who are required to clean their hands after using

the toilets.
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Toilet area personnel

Toilet area personnel will be members of the sanitation team, Members
of both sexes should be chosen, since it is recommended that tollets be
segregated by sex.

In large shelters, in shelters with shift sleeping, and in shelters
where toilet use is high, toilet area teams should operate on a 24-hour day
basis.

Tollet parsonnel are responsible for use of 0CD disinfectant in the
toilets and for maintenance of cleanliness of the general tollet area. They
are also responsible for the existing toilet supplies. Should rationing
be necessary, tha monitors will have this function,

Toilet monitors are responsible for regulation of tollet traffic, which
will be a significant problem during ''rush hours.!' They may also be given
the task of indicating when toilet facilities are vacant or Iin use.
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Trash and Garbage:
0CD Stocks

Trash and Garbage Disposal
in Shelters With OCD Stocks

"Garbage' refers to food waste, and ''trash' to materlials such as waste
paper, rags, etc. The degree to which trash and garbage will be an in-shelter
problem depends upon the amount and type of food stores and other types of
supplies and materials available. The amount of garbage resulting from OCD
stocks should be minimal, since there will probably be little waste of the
survival rations.

Trash and garbage equipment and supplies

All shelters should contain some equipment for collecting, disposing of,
or, If necessary, storing trash and garbage. The primary plece of equipment
is the container In which to place refuse. {f such containers are not avail-
able In shelter, they can be Improvised from the cardboard and metal containers
in which 0CD stocks are packaged.

Procedures for_collecting trash and garbage

Because of the fire hazard and because of the negative effect on morale,
the accumulation of litter is to be avoided. Placing litter cans or boxes
throughout the shelter and emphasizing the need for their use by all shelterees
could reduce general littering.

‘Garbage and trash still may be a problem Immediately after meals. A
clean-up perlod should follow every meal. The Section leader, in large
shelters and the Unlt Jeader in small shelters, are responsible for trash
and garbage collection in thelr areas, Either they or someone from their
group should collect the group's refuse and take it to a pre-selected area
where the garbage team will assume responsibility. Such a procedure will
avold congested aisles and passageways that would result If every person
were to take his own refuse to the pre-selected area.

Many things which are normally thought of as trash may serve useful pur-
poses in shelter. The waxed paper, in which rations are wrapped, empty boxes,
storage tins, and other containers should be kept for other shelter uses,
such as toilet paper, storage containers, etc. Such items should be carefully
sorted out by the Unit or Section leader in collecting trash, and brought to
the central supply area, if one exists, in the shelter.

Wherever possible, a covered metal container, such as an empty food tin,
should be provided for the deposit of medical wastes (bandages), sanitary
napkins, and liquid or semi-liquid wastes.
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Procedures for disposal or storage of tras d garbage

In preparing cardboard and metal containers for use in storing wastes,
it ts reconmended that they .be opened carefully, along three sides, so that
the top of the container can serve as & lid. In this way, refuse can be
covered while it is stored in the shelter,

Metal contalners with 1ids or other covering should be reserved for
medical waste and vomitus, |f these wastes cannot be immediately removed
from the shelter, care should be taken that they are stored in covered con-
tatners. Disinfectant should be used here as well &s In chemical toilets.

Where possible, garbage should immediately be removed from the shelter.
Whether the refuse is actually thrown from the shelter or whether it Is
simply removed to another part of the building in which the shelter is
located depends upon the radiation level.

Location of disposal area

Garbage disposal areas should be as far from the living area as possible,
Where storage is necessary, the disposal area should be close to the shelter
entrance or entrance to some other part of the bullding in which the shelter
Is housed. This facllitates removal of refuse from the shelter when the
radiation level permits.

Disposal areas should be located near the ventilation exhaust if one
exists In shelter,

If trash is stored, precautions must be taken to reduce the possibility
of fire. For example, trash should not be stored near an equipment area.
Smoking should not be permitted near the trash storage area.

152




Area Cleanliness:
0CD Stocks

Area Cleanliness in Shelters
With OCD Sanitation Stocks

General shelter cleanliness will be important not only for the malntenance
of health, but for the morale of the shelterees as well. This will involve
keeping the shelter as litter-free as possible, cleaning spills, vomltus, human
waste, and providing for general shelter '"house cleaning.'

Equipment and supplies

With the exception of the disinfectant, cleaning materfals are not currently
supplied In OCD sanitation kits, However, there will be materials existing In
shelter which can be used for this purpose. For example, pleces of cardboard
can be used as ''brooms' and 'dustpans," etc.

Procedures for maintaining area cleanliness

The Section and Unit leaders should see that cleanliness standards are
maintained in their area. Perfodic checks should be made by a sanitation
supervisor to assure that standards are met throughout the shelter.

There should be regularly scheduled clean-up periods in the shelter. In
shelters where there are no separate eating areas, clean-up should take place
after every meal. 1In shelters where there are separate living and eating
areas; the living area should be cleaned in the morning, in the afternoon, and
before bedtime. The dining area should be cleaned after every meal,

Spills should be cleaned up as soon as possible, especially those
resulting from vomiting and diarrhea.

Areas should be kept free of litter., If smoking is permitted, receptacles
for cigarette butts must be provided,

Special attention must be given to the maintenance of cleanliness in the
food preparation, sick bay, and garbage disposal areas.

If the manager has determined that an ample supply exists in the shelter,
some water may be used in maintaining area cleanliness, For example, part of
the shelter may be cleaned with wet rags. Hosing down the shelter or other
extensive use of water in area cleanliness is recommended only where the water
supply is practically unlimited, and where high humidity is not a problem.

In most underground shelters, there will be sufficient dampness due to shelter
humidity to wash the walls and floors.
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Personal Hygiene in Shelters With OCD Stocks

In the shelter environment, there will be little opportunity to carry out
the normal activities assoclated with personal hygiene. Personal hyglene
articles, such as soap, razors, etc,, will very likely not be available in a
shelter, although some individuals may bring such articles with them. Even
If the articles were stocked, the restriction on water consumption In shelter,
might limit thelr use., Cleanliness is a positive morale factor for a number
of people, and by the ingenious use of avallable or improvisable facilities,
some rudiments of personal hygiene can be introduced into the shelter. |If
improvisation Is not possible, it should be remembered that most people will
adjust rapidly to a soapless and toothbrushless environment.

Equipment and supplies

Personal hygiene supplies will be extremely limited in nature and in
amount. They consist primarily of tollet paper, sanitary napkins, and waterless
hand cleaner. These items will be supplied for the rated capacity of the shel-
ter. |f there is to be toothbrushing, use of tollets for disposal will be
unpleasant. A separate receptacle should be provided.

Aspects of personal hygiene

Bathing. 1In shelters with adequate water supply, sponge bathing should
be considered as a cooling and comforting activity. Young children especially
because of the diaper problem, will benefit from sponge bathing. |In order of
priority, children, women, and men should be permitted this luxury, If the
water supply consists solely of 0CD water drums, the rate of water consumption
should be measured during the first few days and the general adequacy of the
water supply determined. Under favorable conditlions, occasional sponge bathing
with water from the OCD supply should be allowed.

Feminine hygiene. Under emotional influences, it is possible that
menstruation may be delayed for months, The fear and anxiety brought on by
nuclear attack may affect many women in this way, although no direct evidence
is available to support this point. 1in shelters where this phenomenon might
occur, and in shelters made up predominantly of males, the sanitary napkins
that are stocked can be used quite advantageously as bandages.

It is also possible that emotional reactions to disaster may initiate
the onset of menstruation in some women prior to their normal period.

Clothing. 1In most cases, shelterees will wear the clothing they came in
with, for the duration of the shelter stay. Although this may appear uncom
fortable, it is something to which the population will rapidly adjust. As
the shelter gets warmer, it can be expected that shelterees will divest
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themselves of clothing, approaching under certain conditions the minimum
limits of propriety. Articles of clothing that are not being worn have

many valuable In-shelter uses, such as blankets and other beading, partitions,
stretchers. Certaln articles of clothing may be expendable, and used as
diapers or as cleaning cloths.

Odors. The lack of extenslive facilities for personal cleanliness means
more body odors in shelter. Evidence from habitabhility studles suggests
that shelterees, after a short period of time, will tend to adapt to body
odors. Only after leaving the shelter, breathing relatively fresh alr, and
returning to the shelter will people notice the extent of the odors to which
they had adjusted, .

Oral hyglene. Except for toothbrushes that shelterees bring with them,
there will be no facilitles for oral hygiene in 0CD-stocked shelters.
Abstention from brushing the teeth for the length of the shelter stay In no
way endangers the health of the individual -or the group.

Personal hygiene procedures

Controlling the use of supplies. Because hyglene supplies will be
limlted and because they will acquire value in shelter, careful control over
thelr distribution should be exercised, Medical personnel, food handlers,
and members of the sanitation team have top priority for the use of the
hand cleaner. The polyethylene gloves are intended for the use of the sani-
tation team. If, under local conditions, extensive use by these teams Is not
necessary, the personal hygiene supplies may be made more generally available
to shelterees.

Schedullng hyalene activities. !f there are any facilities for personal
hygiene, the time for their use should be made part of the dally shelter
schedule. The actual timing depends on the available facilities and the
number of shelterees.
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Augmented Capabilities

Shelters With Augmented Sanitation Capabilities

Most of the guidelines pertaining to 0CD sanitation stocks also apply
to shelters with augmented sanitation capability. Only general guldelines

concerning augmented sanitation capability are listed because the specific
procedures vary with the individual shelter.

Toilet Facilities

In a number of bulldings In which shelters are located, thé normal tollet
facilities may be operable and accessible., This may relieve the sanitation

problem somewhat, but it will not reduce the necessity of strict management
control of toilet facilities and supplies.

Before flush tollets are used, several factors must be evaluated by
management. The most Important of these is the availability of water, |If
water Is available, a decislion must be reached as to whether it should be

used for tollet purposes, for other sanitation activities, such as washing,
for medical purposes, or for drinking.

Some shelters may have their own chemical toilets or other emergency
facilities, In addition to or In lieu of, OCD stocks. The guidelines per=

taining to OCD toilets apply, in almost all cases, to prilvate emergency toilet
facilities,

Trash and Garbage

Shelters with additional sanitation facilities may also have an augmented
food capability. Under such conditions, garbage and trash will be more ex-
tensive than in shelters with survival rations only. Specifically, there will

likely be more ''wet'' garbage (food leftovers), food cans or boxes, food wrap-
pers, and perhaps disposable plates.

The availability of brooms, mops, dustpans, garbage cans and other sani-
tation equipment will ease the clean-up problem to some extent. As In the
case of augmented tollet facilities, the additional sanitation equipment must
be subject to the same strict control as the 0CD-stocked supplies.

}f additional disinfectant Is available in a shelter, its use on garbage
and medical wastes as well as human waste is recommended,

If available, treated sawdust (sweeping compound) should be used immediately

for cases of vomiting or diarrhea to reduce odor and to absorb moisture. In
the absence of sweeping compound, other materials which could serve the same or
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Augmented Capabilities

similar function should be used, For example, bicarbonate of soda will serve
to reduce odors from vomit, while shredded paper will absorb moisture.

Personal Hygiene

If there are augmented capabilities for personal hygiene in shelter, they
will most likely be washing and bathing facilities and suppiies, such as sinks,
showers, tubs, and soap, Here too, the availability of water and the need for
water for drinking and medical purposes must be considered before any increase
in personal hygiene activitles can be allowed. .
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